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STRENGTH OF MATERIALS 


second edition 
By J. Marin & J. A. Sauer 


A revision of Marin’s Strength of Materials, this 
text includes new chapters on experimental stress 
analysis and temperature and creep properties of 
materials. There is also new material on basic 
aspects of design, stress distribution and stress con- 
centrations, and fatigue. 


1954 518 pp. $6.75 


DESIGN OF MACHINE ELEMENTS 
third edition 
By Virgil M. Faires 


In this edition, there is new design information 
for nearly every machine element. Endurance 
strength is repeatedly considered for the various 
machine elements; there are many more worked 
out examples, and there is repeated reference to 
the statistical nature of engineering data. 


Ready early 1955 


ANALYTIC MECHANICS 
third edition 
By V. M. Faires & S. D. Chambers 


This text covers force analysis of statically deter- 
minate structures with emphasis on the free body 
method of analysis. The third edition contains 
—_ more problems, 247 new line drawings, bio- 
graphical and historical sketches, a chapter on 
vibrations, and common mathematical relations. 


1952 540 pp. $6.00 
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INTERNAL COMBUSTION ENGINES 


Epwarb F. Osert, Department of Mechanical Engineering 
Northwestern Technological Institute 


A complete treatment, designed to give a fundamental and factual knowl- 
edge of the i-c engine and its components. Covers all reciprocating-piston 
engines, with coordinate discussion and critical comparison of gas-turbine 
engines. Ample material on such important topics as fuels, injection, 
engine testing, exhaust gas, lubricants, and additives. 614 pages. $6.50. 


GAS TURBINE POWER 


G. M. DusINBERRE, Department of Mechanical Engineering 
The Pennsylvania State University 


A text written from the viewpoint of the mechanical engineer and de- 
signed for use in a junior or senior course. The primary purpose is to 
guide the student in applying the fundamental principles of gas-turbine 
power. The gas turbine is viewed as a versatile prime mover, with em- 
phasis on the basic thermodynamic and heat balance aspects. 253 pages. 


STEAM POWER PLANTS 


ALEXANDER H. ZERBAN and Epwin P. Nye, Department of 
Mechanical Engineering, The Pennsylvania State University 


An up-to-date, teachable treatment of the basic elements of steam power 
generation. Outstanding features include: (1) comprehensive treatment 
of the integrated nature of the steam station; (2) treatment of instruments 
and controls; (3) sound economic approach, culminating in a full chapter 
on power plant economics; (4) real engineering problems. 524 pages. 


AIR CONDITIONING AND REFRIGERATION 


Burcess H. JENNINGS, Department of Mechanical Engineering, North- 
western Technological Institute, and SAMUEL R. Lewis, Consulting 
Engineer 
Suitable for use at the junior or senior level, this text gives the engineer- 
ing student a sound working knowledge of the fundamentals. Concepts 
and examples are presented for the most part from the point of view of 
basic principles, though conventional methods of empirical treatment are 
also given where deemed appropriate. 595 pages. $6.50. 
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ELECTRICAL ELEMENTS OF 
POWER TRANSMISSION LINES 


By Herbert B. Dwight 


Here is an up-to-date presentation of the main 
propositions and calculations used by power engi- 
neers. This treatment of the subject includes load 
studies, symmetrical components for short circuits, 
cost of resistance loss, temperature rise of conduc- 
tors, and numerous problems. 

1954 188 pp. $4.25 


CIRCUITS and NETWORKS 
By Glenn Koehler 


This new text presents some applications of cir- 
cuits and. networks in the general field of electrical] 
engineering and treats coupled circuits, attenuators 
and equalizers, transformers and reactors, and filter 
circuits. 


Ready in January 


Basic Theory in 
ELECTRICAL ENGINEERING 
By R. G. Kloeffler & E. L. Sitz 


Following a “middle of the road’ policy, this 
new text covers the essential basic material in elec- 
tric and magnetic circuits and in electrostatics. 
The text provides the latest theories of semi-con- 
ductors and ferromagnetism. 

Ready Spring 1955 


60 FIFTH AVENUE, NEW YORK 11, N.Y. 


3 
; 
4 
il 
} 
id 


JOUR. ENG. ED.—January 1955 


your weeds... 
NEW & FORTHCOMING BOOKS 


Northrop Aviation Series 


— BASIC SCIENCE. Revised edition. 444 pages, 


AIRCRAFT POWER PLANTS. Revised edition. In press 


— MAINTENANCE AND REPAIR. Revised edition. 
n press 


rad Northrop Aeronautical Institute Technical Development Staff. CHARLEs Epwarp CHAPEL, 
Chief Editor, and RatpH D. Bent, Associate Editor. 


These three volumes fill the need for thorough introductory texts on the basic science of 
aerodynamics, aircraft structure and maintenance. They are written clearly and simply, profusely 
illustrated and accurately detailed. Their treatment is up-to-date and follows the best procedures 
in standard use today for inspection and repair. 


McGraw-Hill Automotive Mechanics Series 
AUTOMOTIVE ENGINES. 528 pages, $4.75 


AUTOMOTIVE FUEL, LUBRICATING, AND COOLING SYS- 
TEMS. 432 pages, $4.25 


AUTOMOTIVE CHASSIS AND BODY. In press 


AUTOMOTIVE TRANSMISSIONS AND POWER TRAINS. 
In press 
By Wiit1am H. Crouse, formerly McGraw-Hill Book Company. 


Presenting the latest in cars, equipment, tools, trouble-shooting and servicing procedures this 
series of books provides a thorough grounding in the subject of automotive maintenance and 
repair. The charts are the most logically arranged and most complete ever developed. The 
numerous illustrations show how the various components look in assembled and disassembled 
views, and also show the various steps in testing, disassembling, servicing and assembling these 
components. These outstanding texts are oriented toward better performance, better mileage, 
and satisfied car drivers. 


SHOPWORK ON THE FARM. New Second Edition 


By Mack M. Jones, University of Missouri. Rural Activities Series. In press 


Spcioniy written for vocational agriculture students, farmers, and teachers this text presents 
the basic principles and processes and tools used in the farm shop. It gives the “why” as well 
as the “how” of farm shopwork. It deals simply and directly with tools, materials, operation, 
and processes or actviities, rather than with specific jobs or projects. 


ELECTRICITY: Direct and Alternating Current. New Second 
Edition 

By Cartes S. Siskinp, Purdue University. 548 pages, $5.75 
This book discusses the general elementary principles of direct and alternating-current electricity. 


It presents the basic problems and illustrates how they apply to the construction and operating 
characteristics of the more common circuits, devices, and machines. A series of experiments are 
presented to test the practical applications of the topics explained in the text. No mathematics 
other than simple arithmetic and algebraic operations are used, and formulas are derived only 


where absolutely necessary. 
Send for copifn 


McGRAW- HILL 
330 West 42nd Street | 
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Engineering Books 


BLUEPRINT READING SIMPLIFIED 


By J. In press 
In a simple, progressive treatment this book shows how to visualize and read blueprints. It 
serves the des of contractors, homeowners, apprentices, real estate people and anyone interested 
in the erection, improvement, and repair of buildings. 


MASONRY 


By J. In press 
A practical and easy-to-understand manual on the planning and construction of all common types 
of concrete, concrete block, stucco, and similar structures. Every planning and building operation 
shewn is in accordance with building code requirements. 


ALTERNATING-CURRENT AND TRANSIENT CIRCUIT 
ANALYSIS 


By Harris A. THompson, University of Colorado. McGraw-Hill Electrical and Electronic 
Engineering Series. 320 pages, $6.75 
In this modern introduction to the fundamental concepts of practical steady-state a-c circuit analysis 
and transient analysis, the essentials of circuit analysis are presented to prepare the reader for 
the Ea applicaiton of anaylsis techniques. Transient analysis is developed from traditional 
met 3 


ANALYSIS OF FEEDBACK CONTROL SYSTEMS 


By Rosert A. Bruns, California Institute of Technology, and Ropert M. Saunpers, Uni- 
versity of California, Berkeley. Mc-Graw-Hill Series in Electrical and Electronic Engineering. 
Ready in Feburary 
A descriptive yet rigorous text dealing with components and the theory of servomechanisms and 
regulators. The approach is in terms of the frequency response method which is introduced 
in elementary courses in a.c. circuit theory. Emphasis is placed on the powerful transfer function 
method of analysis. Each subject is well annotated to enable the reader to uncover more detailed 
information if desired. 


PRACTICAL PLANT LAYOUT 


By RicHarD MuTHER, Management Engineer, The Vendo Company and formerly Massa- 
chusetts Institute of Technology. In press 
Here is a practical, how-to-do-it guide to the elements of good plant layout and the specific pro- 
cedures of planning sound layouts. In four parts, the book analyzes the fundamentals of the 
layout problem and shows the eight factors involved, then gives clear, complete directions for 
the practical steps of collecting data, planning the layout, and installing it. 


ELEMENTS OF POWER SYSTEM ANALYSIS 


By Wiru1am D. StTeEvENSON, Jr., North Carolina State College. McGraw-Hill Electrical and 
Electronic Engineering Series. 386 pages, $7.50 
Covers, in an authoritative manner, selected topics in power system analysis—parameters of 
power lines, transmission line calculations in the steady state, fault calculations, and power system 
stability particularly under transient conditions—and describes the practical methods now in 
current use. 


ELEMENTS OF SERVOMECHANISM THEORY 


By Georce J. THater, U. S. Naval Postgraduate School, Monterey, California. McGraw- 
Hill Electrical and Electronic Engineering Series. In press 
This new book covers the elements of feedback theory and the normal methods of applying 
them. Single loop systems are treated fully; and sufficient material on multiloop systems is 
included to introduce the problems involved and the basic approach to solutions. 


approval 


BOOK COMPANY 


New York 36, N. 
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THERMODYNAMICS 


Ray L. Sweigert and Mario J. Goglia, 
both Georgia Institute of Technology 


READY IN MAarcH—Designed for the junior engineering student ready to 
begin the study of thermodynamics as one of the basic principles of engineer- 
ing science. Discusses the First and Second Law of Thermodynamics; 
properties of the pure substance and the perfect gas; processes in the perfect 
gas; gas dynamics; gases and vapors; mixtures; thermodynamics and chem- 
istry; applied thermodynamics; etc. Abundant problems parallel text ma- 
terial, and stimulate student’s ingenuity, originality, good judgment. 


Approx. 107 ills., tables; 360 pp. 


PRINCIPLES of MACHINE DESIGN 


Samuel J. Berard, Brown University; 
Everett O. Waters and Charles W. Phelps, both Yale University 


READY IN MARCH—A textbook for the one-year engineering course which 
generally follows the courses in kinematics and strength of materials. Develops 
rational, consistent methods of design as applied to the more common elements 
of machine construction. Stresses relative importance of theory and conven- 
tional practice, and the use of sound judgment in the proportioning of parts. 
a a variety of assignments in the more than 300 carefully prepared 
problems. 


Approx. 417 ills., tables; 518 pp. 


GAS TURBINES for AIRCRAFT 


Ivan H. Driggs, Chief Scientist, U.S. Naval Air Development Center; 
Otis E. Lancaster, Assistant Director, Research Division, 
Bureau of Aeronautics, Department of the Navy 


READY IN FEBRUARY—Comprehensive volume deals with fundamental prin- 
ciples of thermodynamics and flow phenomena and variations in power-plant 
characteristics which may be affected by changes in design parameters. 
Covers engine cycle analysis and gas flow through channels and ducts, touch- 
ing upon many phenomena just now being understood. Includes outline = 
method for obtaining complete performance of a gas turbine, starting with 
tested parameters of components. Numerous illustrations. 


_Approx. 229 ills., charts, tables; 374 pp. 


DYNAMICS in MACHINES 


F. R. Erskine Crossley, Yale University 


THE FUNDAMENTALS of mechanics are applied to dynamic problems of machine 
design in this pioneering textbook for the intermediate engineering course. 
The st student is shown the effects of flexibility and mass on machine parts in 
motion. Full attention is given to vibration, developing the theme through 
natural frequency to critical speeds by Rayleigh method, for one degree of 
freedom. Covers effects of inertia forces on mechanisms in motion; rotating, 
reciprocating balance problems; dynamic stress; governors. 


390 ills., 463 pp. 


The Renald Press Company 
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FUNDAMENTALS of ELECTRICAL ENGINEERING 


15 East 26th St., New York 10 


Ralph A. Galbraith and David W. Spence, 
both Syracuse University 


COMING IN FEBRUARY—Recognizing that electrical engineering today 
makes greater use of science than in past decades, this textbook stresses 
fundamentals in terms of scientific principles rather than in terms of direct 
experimental observations. Covers principles of electron theory of matter, 
of circuit elements, electric energy sources, d-c circuit action, conductors, 
static and quasi-static magnetic fields and circuits, etc. Develops laws, 
concepts with information on range of frequencies; apparatus dimensions 
in which static relations can be applied. 


Approx. 230 ills., 440 pp. 


ELECTRIC POWER TRANSMISSION 


John Zaborszky and Joseph W. Rittenhouse, 
both University of Missouri 


A NEW, AUTHORITATIVE survey of the power system and transmission 
lines in the steady state, with methods for studying such operations. 
Enriched throughout with discussions of recent technological advances, 
the book uses numerical examples extensively to provide better insight 
into the workings of a power system. Incorporates o/siginal research. 
Describes such methods as universal circle diagram; new techniques of 
power system loss calculation; important aspects of power system operation 
such as load frequency regulation, etc. 


344 ills., tables; 676 pp. 


HYDRO POWER ENGINEERING 


James J. Doland, University of Illinois 


THIs NEw TEXTBOOK for civil engineers supplies a practical approach to 
the design and preparation of plans for hydroelectric power installations. 
After presenting basic theory, it shows the practical routine for selection 
of the correct type and diameter of runner. Discusses the design of water 
passages, the proper number of units, the structure itself, and appurte- 
nances for efficient operation. The material is based largely on analyses 
of both _ and private sources. Several original studies give new or 
modified techniques for solving hydro power problems. 


112 ills., tables; 209 pp. 


STEAM POWER PLANTS 


Philip J. Potter, University of North Dakota 


A COMPREHENSIVE and thorough grounding in steam power plant engi- 
neering. Clear explanations of theory help the student to fully understand 
equations, energy transfers, and heat balances. Functional descriptions, 
tabular specifications and data create a familiarity with the purposes, 
design, and performance of equipment. A wealth of illustrative examples 
and problems help in developing student’s confidence in his ability to 
make and check correctly the power plant engineer’s calculations for 
design and efficient operation. 


328 ills., tables; 503 pp. 
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Coming in February! 


FLUID MECHANICS, 3rd Edition—1955 


by R. C. BINDER, Purdue University 


To make it even more teachable, this new third edition has been divided 
into two parts. Part I, Basic Relations, presents relations which must hold 
in any case of flow. Part II, Applications in Fluid Mechanics, gives infor- 
mation on special cases and current practice and shows how basic relations 
are applied. Part II’s chapters are self-contained to give the teacher the 
greatest flexibility in arranging a course. These chapters may be taken 
in different sequence without difficulty. 

4382 pages + 6 x9" + Coming February, 1955 


Coming in March! 


ELECTRONIC CIRCUITS 


by THOMAS L. MARTIN, Jr., University of Arizona 


This new text is a complete course in electronic circuitry, containing im- 
portant aids designed to ease the teacher’s job. Principles of formulation 
are described and illustrated for many special cases. The technique of 
deriving design equations is stressed. Contents range from general theory 
. analysis of class ‘“‘A’’ circuits . . . oscillators . . . to principles of 
modulation . . . wave shaping .. . trigger circuits. Ample material is 

included to lead to the design of the circuit under discussion. 
768 pages - 554 x 83%’ + Coming March, 1955 

In the Prentice-Hall Electrical Engineering Series, 
W. L. Everitt, Editor 


Coming in February! 


WATERHAMMER ANALYSIS 


by JOHN PARMAKIAN, Bureau of Reclamation 


Here is a new text containing the newést thought in the whole field of water- 
hammer analysis. Introductory chapters deal with rigid and elastic water- 
column theories. Another chapter is devoted to the velocity of water- 
hammer waves in various types of conduits. Many solutions are given using 
graphical analysis. Methods are presented for including effects of pipe-line 
friction losses and velocity head, as well as ways to solve compound pipe 
systems. 

192 pages - 6% 29" + Coming February, 1955 

In the Prentice-Hall Civil Engineering & Engineering Mechanics 
Series, N. M. Newmark, Editor 


Send for your copies today 


g PRENTICE-HALL, INC. 70 FIFTH AVENUE, NEW YORK 13 
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Engineering—the Keystone of Tomorrow's 
Architectural Planning and Practice! 


With today’s major design trends calling for more concrete and steel 
in all types of structures, Engineering and Architecture will become even 
more closely allied in the future. Here are some of the many* Reinhold 
books which will prove helpful to students of doth professions: 


The Architect at Mid-Century—the Report of the A. I. A. Commission 
for the Survey of Education and Registration 
VOLUME |: Evolution and Achievement 
Tells what the profession has accomplished; what remains to be done. 
Outlines the conditions, methods and organization of present day practice. 
544 pages. 6x9". Text price: $8.75 
VOLUME II: Conversations Across the Nation 
Records the interesting discussions between members of the commission 
and regional groups of community leaders. Tells what these non-architects 
had to say about the future of our country, cities and building. 272 pages. 
6”x9". Text price: $5.00 
Special combination text price, 40th volumes $12.00 


Walter Gropius—Work and Teamwork 
by S. GIEDION 


A masterly analysis of the evolution of contemporary architecture, with 
Gropius as the central figure and Germany, England and America as the 
setting. 253 pages. Over 300 photos. 714” x 1034”. Text price: $7.50 


Housing Design 
by EUGENE HENRY KLABER 


The designs of over 125 outstanding architects are shown in photographs 
and scale drawings. These point out the standards essential to successful 
room layout, apartment floor planning, building design and site orientation. 
250 pages. Over 200 illustrations. 814x104”. Text price: $6.35 


Materials and Methods in Architecture 
Edited by BURTON H. HOLMES 


95 highly informative articles on the technical aspects of architectural 
engineering—ranging from the plywood roof of a small home to the glass 
walls of Lever House, with over 700 illustrations. 416 pages. 9’ x 12”. 
Text price: $10.00 


TV Stations: A guide for Architects, Engineers, Management 


by WALTER J. DUSCHINSKY 


The first and only book dealing exclusively with the whole complex problem 
of planning, designing and building TV stations, with program planning 
and production fully considered. 136 pages. 135 photographs and plans. 
9”x12". Text price: $12.00 


The Bomb, Survival and You 
by FRED N. SEVERUD and ANTHONY F. MERRILL 


A positive “must” for engineers concerned with the building of shelters, 
schools, churches, stores, theaters, industrial structures and apartment 
houses. 256 pages. Illustrated. 6” x9’. Text price: $5.95 


Send for your FREE EXAMINATION copies today 
REINHOLD PUBLISHING CORPORATION 


* World’s Largest Publisher of Architectural Books 
430 Park Avenue Dept. M-742 New York 22, N.Y. 
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NUCLEAR PHYSICS 


By IRVING KAPLAN 
Brookhaven National Laboratory 


This new textbook for a basic course in atomic and nuclear 
physics is written especially for engineers. In view of the current 
emphasis on nuclear physics in engineering education, this book 
should prove particularly useful, for it stresses those topics in atomic 
and nuclear physics which are pertinent to an understanding of 
reactor theory, the underlying principles of accelerators, and other 
aspects of nuclear engineering. 


Designed for a course on the advanced undergraduate level, 
the text assumes no previous knowledge of either atomic or nuclear 
physics. The only prerequisites are two years of classical physics 
and a working knowledge of calculus, although some knowledge 
of general chemistry would be helpful. 


The book is divided into three parts: 


PART 1,‘consisting of seven chapters, is devoted to the back- 
ground of nuclear physics. 


PART 2, ten chapters, treats the physics of the nucleus. 


PART 3, containing five chapters, deals with special topics and 
applications, including neutron physics and nuclear fis- 
sion, which lead to a consideration of nuclear energy 
together with charged-particle accelerators and isotope 
separation, which form the main part of nuclear en- 
gineering. 


NUCLEAR PHYSICS has been developed in connection with 
a course of lectures given by the author at Brookhaven National 
Laboratory for several years. These lectures were offered to engi- 
neers in preparation for nuclear work. 


c. 640 Pp.» 227 illus., 1955 — $10.00 
(Five or more copies for classroom use, $8.50 each) 


A_ ADDISON-WESLEY PUBLISHING COMPANY, INC. 


CAMBRIDGE 42, MASSACHUSETTS 
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A COMPLETE 
PRINTING 
SERVICE ... 


GooD PRINTING does not 
just happen; it is the result of careful planning. 
The knowledge of our craftsmen, who for 
many years have been handling details of 
composition, printing and binding, is at your 
disposal. | For seventy-five years we have been 
printers of scientific and technical journals, 
books, theses, dissertations and works in foreign 


languages. Consult us about your next job. 


PRINTERS OF THE 
JOURNAL OF ENGINEERING EDUCATION 


LANCASTER PRESS, Inc. 


PRINTERS - BINDERS : ELECTROTYPERS 


ESTABLISHED 1877. LANCASTER, PA. 
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MECHANICAL AND ELECTRICAL EQUIPMENT FOR BUILDINGS 
Third Edition 


By the late Charles M. Gay, formerly of the University of 
Pennsylvania; Charles D. Fawcett, University of Pennsylvania, 
and William J. McGuinness, Pratt Institute. The revised third 
edition includes a new section on elevators and escalators; 
simplified chapters on a-c and d-c machinery; new data on 
recent developments in baseboard heating, pumps, forced warm 
air heating, radiant heating, etc. 1955. Approx. 564 pages. 
Prob. $7.50. 


TRANSISTOR AUDIO AMPLIFIERS 


By Richard F. Shea, General Electric Company. Shows how 
transistor fundamentals may be applied in the construction and 
use of audio amplifiers. With the aid of only a minimum of 
mathematics, the author explains how transistor principles can 
be employed in a multitude of designs, how pitfalls are avoided 
in planning, and how the ultimate in performance from transistor 
devices can be achieved. 1955. 219 pages. Prob. $6.00. 


MAGNETIC CONTROL OF INDUSTRIAL MOTORS 
Second Edition 


By Gerhart W. Heumann, General Electric Company. Dis- 
cusses the external performance characteristics of all types of 
industrial motors, as well as the components and devices avail- 
able to the designer. Stress is placed on the theoretical back- 
ground underlying recognized National Standards and Safety 
Codes. New material has been included on adjustable voltage 
and regulating systems. One of a series written in the interest 
of the General Electric Engineering Training Programs. 1954. 
714 pages. $9.50. 


MATHEMATICS OF ENGINEERING SYSTEMS 


By Derek F. Lawden, College of Technology, Birmingham. 
Gives an account of a number of mathematical methods which 
may be used to analyze the behavior of a large diversity of 
physical systems. No method is treated entirely in the abstract, 
but is used to solve a number of practical engineering problems. 
1955. In press. 


Send for on-approval copies 


JOHN WILEY & SONS, Inc., 440-4th Ave., New York 16, N.Y. 
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SIMPLIFIED DESIGN OF STRUCTURAL STEEL, second Edition 


By Harry Parker, University of Pennsylvania. This new 
edition of one of the most popular books in the field includes 
new material on: current working unit stresses, formulas and 
design procedures; the design of open web steel joints; pipe 
columns, with illustrations of their design; specifications for the 
design of laterally unsupported beams; methods for computing 
equivalent safe loads, and many other topics. 1955. 244 
pages. Prob. $4.75. 


AGRICULTURAL PROCESS ENGINEERING 


By S. M. Henderson, University of California, Davis, and 
R. L. Perry, University of California, L. A. The new volume 
in the Ferguson Foundation Agricultural Engineering Series 
treats the engineering viewpoint in its relation to agricultural 
processing. Includes a wealth of material on fluid-flow measure- 
ments and fluid flow through porous media, cleaning and sorting, 
materials handling, drying, refrigeration, etc. 1955. 402 pages. 
$8.50. 


INDUSTRIAL MANAGEMENT, Fifth Edition 


By William R. Spriegel, University of Texas. Emphasizing 
the mutual interests of customers, owners, and workers, this 
new edition stresses the scientific approach to the entire business 
process and does not specialize in any one phase. Over 100 new 
illustrations have been added, and a new chapter on job evalua- 
tion has been included. 1955. Approx. 628 pages. Prob. 
$7.00. 


SERVOMECHANISMS AND REGULATING SYSTEM DESIGN, volume 


By Harold Chestnut and Robert W. Mayer, both of the 
General Electric Company. Devoted to both the analytical 
and practical aspects of servomechanism design. States the 
problems met in design of regulators and feedback control sys- 
tems and develops methods for their solution. Presents ampli- 
fier design factors to minimize gain changes, drift and changes 
in tubes. 1955. Approx. 370 pages. Prob. $6.50. 


Send for on-approval copies 


JOHN WILEY & SONS, Inc., 440-4th Ave., New York 16, N.Y. 
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ADVANCED MATHEMATICS FOR ENGINEERS, third Edition 


By H. W. Reddick, New York University, and F. H. Miller, 
The Cooper Union School of Engineering. This new edition 
is marked by extensive changes in material and problems. 
Expanded about 20%, it includes a new theorem on the reversion 
of power series; an introductory account of Legendre’s equation 
and the physical applications of Legendre polynomials; a con- 
sideration of Laplace’s equation in spherical coordinates; an 
insertion of two articles on the important topic of numerical 
methods for solving ordinary and partial differential equations; 
revision of the discussion of permutations, combinations, and 
elementary probability theory; and a new section on Laplace 
transforms. 


Particular care has been taken in this edition to present defini- 
tions, statements of physical laws, theorems, problems, and the 
physical units employed, in a thorough and clearcut manner. 
Abstract mathematical principles are nailed down firmly, and 
the reader is given concrete examples of how to use higher 
mathematics in his particular field. Problems relate to the 
four main fields of engineering. 1955. 548 pages. Prob. $6.00. 


STORAGE BATTERIES, Fourth Edition 


A General Treatise on the Physics and Chemistry of Secondary Batteries and Their 
Engineering Applications 


By George Wood Vinal, formerly of the National Bureau of 
Standards. Places emphasis on the scientific principles involved 
without permitting the text to become too highly technical. 
New material includes information on improved lead alloys; 
increased use of lead-calcium alloys; intensive studies of ex- 
panders; development of many new types of separators, etc. 
1955. Approx. 446 pages. Prob. $9.00. 


TURBOBLOWERS 
Theory, Design, and Application of Centrifugal and Axial Flow Compressors and Fans 


By A. J. Stepanoff, Ingersoll-Rand Company. Deals with 
the hydrodynamic and thermodynamic aspects of the turbo- 
blower design. Outlines new methods of attack on turbo- 
machine problems, and discusses the art of building turbo- 
compressors in the United States and abroad. The author 
explores a number of new methods and techniques and offers 
a balanced picture of past and current work in the field. 1955. 
398 pages. $8.00. 


Send for on-approval copies 


JOHN WILEY & SONS, Inc., 440-4th Ave., New York 16, N.Y. 
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Do You Know— 


p The Executive Board, at a meeting 
on January 13, 1954, elected as the new 
secretary of ASEE, Professor Leighton 
Collins. Professor Collins is Professor 
of Theoretical and Applied Mechanics at 
the University of Illinois. He is ecur- 
rently a member of the General Council, 
representing the Engineering Mechanics 
Division and has been active in ASEE 
affairs for a number of years. He was 
chairman of the Housing Committee for 
the Annual Meeting at the University of 
Illinois last June. Professor Collins suc- 
ceeds Professor A. B. Bronwell, who has 
been appointed President of Worcester 
Polytechnic Institute beginning February 
1, 1955. 

The ASEE headquarters will move to 
the University of Illinois about February 
1. The transition problems are being 
worked out and the present Secretary 
will provide every assistance possible in 
the months ahead to effect a transition. 

After February 1, please address all 
ASEE correspondence to 


Professor W. Leighton Collins 

American Society For Engineering 
Education 

University of Illinois 

Urbana, Illinois. 


In order to handle the selection of a new 
Secretary as democratically and expedi- 
tiously as possible, the President of the 
Society invited the Deans of all engineer- 
ing colleges throughout the country to 
submit their nominations for the new 
Secretary. Invitations were also sent to 
Members of the General Council inviting 
them to send in nominations. The Ex- 
ecutive Board met twice to sift the candi- 
dates and the President of ASEE and 
Secretary made several trips to institu- 
tions to explore facilities available. A 


substantial number of requests from en- 
gineering deans and Council members in- 
dicated preference for the Middle West 
as a location for the Society headquarters, 
since this is close to the center of the 
ASEE population. 


®& The Division of Relations With In- 
dustry will hold its annual College In- 
dustry Conference at Des Moines, Iowa, 
March 1 and 2, 1955. The theme will be 
“Current Problems Facing the Engineer- 
ing Profession.” All ASEE members and 
industrial people interested in engineer- 
ing education are cordially invited to at- 
tend. 


B® Two Summer Schools have been au- 
thorized by the Executive Board for the 
Summer of 1955. These include a Sum- 
mer School sponsored by the English 
Division and one sponsored by the Chemi- 
eal Engineering Division. Both Summer 
Schools are being planned by their re- 
spective Divisions to present outstanding 
programs for teachers in these fields. 
They will be scheduled so as to be coordi- 
nated in time sequence with the Annual 
Meeting program of these two divisions. 


B® Again may we state proudly that 
our banquet speaker for the Annual 
Meeting this year will be the Honorable 
Charles Wilson, Secretary of Defense. 
Vice President Webster Jones at Car- 
negie Institute was instrumental in get- 
ting Mr. Wilson to accept this appoint- 
ment. 


®& The Divisions and Committees of the 
Society are actively at work planning 
their annual meeting programs. From 
the vigorous reports of activities which 
we are receiving, we can predict one of 
the outstanding Annual Meeting pro- 
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384 DO YOU KNOW— 


grams of all times. You will definitely 
want to reserve the dates, June 20-24, 
and plan to bring the family for a profita- 
ble meeting and a pleasant vacation. 


There is no better vacation land in the. 


country than the scenic mountains of 
Pennsylvania around State College, Penn- 
sylvania. 


B® Proposals have been submitted to 
the National Science Foundation for two 
conferences and a Summer Institute. The 
Summer Institute will deal with thermo- 
dynamics as viewed from the vantage 
point of the physicist, the chemist, the 
chemical engineer and the mechanical en- 
gineer. Its objective is to bring together 
the widely divergent methods of approach 
and to explore the possible common 
ground in handling these subjects. This 
is one area where cross fertilization of 
different viewpoints might yield very sub- 
stantial returns in terms of improvement 
of subject matter for teaching purposes. 
A closed conference of leading authorities 
in this field will be held at Purdue Uni- 
versity. This will be followed by a con- 
ference open to ASEE membership either 
prior to or following the ASEE Annual 
Meeting at Pennsylvania State Univer- 
sity. 

One of the two conferences would deal 
with the coordination of subject matter in 
electricity and magnetism at the sopho- 
more and junior levels, as taught by phys- 
ics and engineering departments. There 
has always been a very substantial over- 


lap in subject matter and it seems that . 


better coordination here might achieve 
substantial returns in terms of better 
utilization of time. A closed conference 
at Lehigh University on February 14-16, 
1955, of leading physics and engineering 
educators will provide material for the 
ASEE Annual Meeting Program. 

A similar conference dealing with the 
teaching of mechanics at the sophomore 
and junior levels, looking toward a better 
coordination of subject matter between 


physies and engineering departments, js 
contemplated to be held at New York 
University. This conference will be the 
basis of joint meetings of the Physics 
and Engineering Mechanics Divisions, 
Proposals for the Summer Institute in 
thermodynamics and the above two con- 
ferences have been submitted to the Na- 
tional Science Foundation for financial 
support. 


B® Again may we remind you that. the 
annual Mid-winter meeting of the Engi- 
neering Drawing Division is scheduled 
for January 27-29, 1955, at the Univer. 
sity of Tennessee. A challenging three 
day session of technical papers and in- 
spection trips, including a trip to Oak 
Ridge National Laboratories is being 
planned. 


b> The papers presented at the Solid 
State Physics Summer Institute, held at 
Carnegie Institute will be published in 
book form by John Wiley and Sons. An 


announcement will be published in the} 


Journal when they are available. Also 
the papers presented at the Northwestern 
University conference on Nuclear Science 
in Engineering Education will be either 
published in separate book form or ap- 
pear as a supplement in the Journal of 
Engineering Education. 


B® This is my last “Do You Know’ 
column before moving on to Worcester 
Polytechnic Institute. May I express my 
hearty appreciation for the wholehearted 
cooperation which I have received from 
the officers and members of ASEE dur- 
ing the past eight years. It has been 
an exceedingly busy time, but packed 
with unforgettable experiences and pleas- 
ant associations. I look forward to con- 
tinued active participation in ASEE in 
the years ahead. 
Will see you at the Annual Meeting. 


ARTHUR BRONWELL 
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Meeting. 


RON WELL 


The Pennsylvania State University 


The Pennsylvania State University, 
where the American Society for Engi- 
neering Education will meet from June 
19 to 24, will be in the midst of its Cen- 
tennial Celebration when the meetings 
open. 

The Centennial will be inaugurated 
with a birthday party on Feb. 22, the 
100th anniversary of the granting of the 
charter; will bring President Dwight D. 
Eisenhower to the campus to deliver the 
Commencement address on June 11; and 
will terminate later in the year with a 
conference on higher education. 

Originally chartered by the Pennsyl- 
vania Legislature as The Farmers’ High 
School of Pennsylvania, the institution 


opened its doors to 69 students in Feb- 
ruary, 1859, and 119 had enrolled before 
the end of the year. 

These students ate, slept, and went to 
class in a still-incomplete five-story build- 
ing—the first Old Main. There were just 
four faculty members. 

In the words of the charter of the in- 
stitution, it was designed to give young 
men “a knowledge of the English lan- 
guage, grammar, geography, history, 
mathematics, chemistry, and such other 
branches of the natural and exact science 
as will conduce to the proper education 
of a farmer.” This practical type of 


instruction marked a new concept of edu- 
cation. 


OLD MAIN, administration building, is the center of activities on the Pennsylvania State 


University campus. 


placed in 1929-30 by this structure. 
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The original building was constructed nearly 100 years ago, then re- 
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Frep Lewis Parrrr Lisprary at the Pennsylvania State University was built in 1938 and 
recently was greatly expanded. 


On May 1, 1862, the institution was re- 
named The Agricultural College of Penn- 
sylvania, a name which recognized that 
its work was of collegiate level. Two 
months later, on July 2, President Abra- 
ham Lincoln signed the Morrill Land- 
Grant Act of Congress. This provided 
for granting public lands to the states 
which would use the income from them 
to establish institutions of higher learn- 
ing where “the leading object shall be, 
without excluding other scientific and 
classical studies and including military 
tactics, to teach such branches of learn- 
ing as are related to agriculture and the 
mechanic arts ... in order to promote 
the liberal and practical education of the 


industrial classes in the several pursuits 
and professions of life.” 
. To a large extent this was already the 
objective of The Agricultural College of 
Pennsylvania. Less than a year later, on 
April 1, 1863, the Pennsylvania State 
Legislature declared that the Morrill Act 
“is hereby accepted by the State of Penn- 
sylvania with all its provisions and con- 
ditions and the faith of the State is 
hereby pledged to carry the same into 
effect.” The Legislature then designated 
Penn State as the Land-Grant College 
of the Commonwealth. 

The College enlarged the scope of its 
instruction to include the “mechanic arts” 
and other subjects, admitted a few women 


mod 


— stud 
vani 
Penr 
Can | 


1938 and 


pursuits 


ready the 
Yollege of 
later, on 
nia State 
orrill Act 
of Penn- 
and con- 
State is 
‘ame into 
lesignated 
t College 


pe of its 
anic arts” 
women 


students, and gradually increased its en- 
rollment and enlarged its physical plant. 
In 1874 it was renamed The Pennsyl- 
vania State College, the name it was to 
be known by for the next 79 years. 

In 1953, the name was changed to The 
Pennsylvania State University. The in- 
stitution had been a university in fact, 
if not in name, for many years. Its 
Graduate School had been established in 
1922, but graduate work had been of- 
fered earlier. 

Today, The Pennsylvania State Uni- 
versity offers 59 curriculums, many of 
which have several options, through the 
following undergraduate colleges: Agri- 
culture, Business Administration, Chem- 
istry and Physics, Education, Engineer- 
ing and Architecture, Home Economics, 
The Liberal Arts, Mineral Industries, and 
Physical Education and Athletics. 

Besides resident instruction, the Uni- 
versity has two other main functions: 
extension and research. Its extension 
program offers class instruction, corre- 


THE PENNSYLVANIA STATE UNIVERSITY 


spondence instruction, and informal in- 
struction throughout the State. Its re- 
search program, which began with a 
few dollars spent on nursery stock, has 
developed into one which costs more than 
$6,000,000 annually. 

Thus the University grew from an 
original enrollment of 119 to a student 
body of 14,271 in the fall of 1954; from 
a faculty of 4 to a resident instruction 
faculty of 1400; from an educational 
program which offered 40 courses to one 
which offers more than 3000; from a 
physical plant of one building with fa- 
cilities for 400 students to a physical 
plant of 140 buildings valued at $68,- 
000,000; from an _ institution which 
granted 11 degrees in 1861 to one which 
has granted a total of 55,868 degrees 
since the founding of the University. 

The Pennsylvania State University, 
which in 1953-54 ranked 11th in the Na- 
tion in full-time enrollment, is located in 
the borough of State College, directly in 
the center of the State. With the Seven 


THOMPSON HALL is one of seven units comprising the West Residence Hall area at the 
Pennsylvania State University. The area was completed in 1950. Members of the Ameri- 
ean Society for Engineering Education will find accommodations here, as well as in other 


modern residence halls. 


: 
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THE PENNSYLVANIA seas UNIVERSITY wnat the pein of State College, Pa., are situ- 
ated in this picturesque setting. Mount Nittany is seen to the left while in the foreground 


U.S. Highway 322 crosses the campus. 


Mountains to the south of the campus 
and the Bald Eagle range to the north, 
the University is situated in an area of 
beautiful mountain scenery. 

The main campus includes 236 acres, 
with a golf course and athletic fields of 
153 acres adjoining the main campus to 
the west, and agricultural experimental 
plots totalling 3238 acres extending to 
the north and east. 


When the American Society for Engi- 
neering Education meets at Penn State 
in June, Dr. Milton S. Eisenhower will 
be completing his first five years as presi- 
dent of the University. He assumed the 
presidency on July 1, 1950 after serving 
as president of Kansas State College of 
Agriculture and Applied Science from 
1943 until 1950. 


ANNUAL MEETING 
June 20-24, 1955 


Pennsylvania State University 
State College, Pa. 
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Engineering Education in Russia 


By M. H. TRYTTEN 


Director, Office of Scientific Personnel, National Research Council, and Consultant to the 
Engineering Manpower Commission of Engineers Joint Council 


It is indeed fitting at this time in a 
meeting called to consider professional 
matters to give attention to the state of 
education in the specialized lines of study 
in Russia. 

It has long been a copy book maxim 
that “knowledge is power.” Perhaps we 
have always held that this is so. But it 
has remained for the recent years to dem- 
onstrate the crushing force of this truth. 
As mankind has gained more knowledge 
of nature and its secrets, the power at his 
disposal by manipulating the secrets of 
nature has increased by geometrical pro- 
portions. That power, like all power, we 
have learned, can be metamorphosed by 
simple means from one kind to another, 
from physical power to technological 
power, to economic power and finally to 
political or military power or both, as 
never before in the history of the world. 

It was the United States that demon- 
strated dramatically the truth of this 
statement in World War II. Prior to 
1941 the United States was the least mili- 
tary of all the great powers. Our military 
establishment was pitifully small in the 
years after demobilization immediately 
following World War I. In the year or 
two prior to Pearl Harbor, when we were 
again mobilizing, our ground forces were 
small, practically without equipment, and 
we had done very little to bring up to date 
what we had. We were, in fact, a peace- 
minded country caught with very little 
preparedness for war and yet faced with 
the greatest of all wars. 


*Presented before the Fall Meeting of 
The American Society of Mechanical Engi- 
neers, September 10, 1954, Hotel Schroeder, 
Milwaukee, Wisconsin. 


In the ensuing six years this nation built 
and equipped the greatest military force 
in its history and brought to bear a tech- 
nological power which created and pro- 
duced in quantity the most devastating 
military equipment ever known, by a large 
factor. All of this was done by the use 
of technology produced and developed for 
peacetime uses but readily adaptable to 
military needs. The secret weapon of this 
phenomenal performance was quite sim- 
ply a corps of scientists, engineers, man- 
agement experts, and other specialists 
whose knowledge was the nation’s power 
in time of need. The nation triumphed 
because of its highly trained personnel. 

It is, of course, not necessarily true that 
history will again repeat itself in the 
same way in any future emergency. But 
there seems little reason to suppose that 
in any power formula for the future the 
role and function of highly trained man- 
power will not again be of the highest im- 
portance. The strength of a nation is not 
measurable by corps, divisions, or battle- 
ships in any dominant sense. Its techno- 
logical power is and will be of the greatest 
importance. And this is only to say that 
its corps of specialists, and its means of 
training more, will be as significant in 
measuring its power potential as any fac- 
tor, and more important than almost any 
other factor. 


Local Control of Education 


It is particularly appropriate that this 
subject be one of concern to a great pro- 
fessional society in this country, since we 
as a nation do not have a central national 
agency to create educational policy and to 
provide for its implementation. Educa- 
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tion has been traditionally decentralized to 
a high degree. It is locally administered 
and is responsive to local control and local 
attitudes. Thus it is of the greatest im- 
portance that local understanding of the 


‘plan of education in the national life and 


in the national interest be disseminated by 
groups who are in a position to appreci- 
ate it. 

This local control of education may have 
been our greatest strength in the past. It 
may, however, become our great weakness 
in the future unless greater awareness of 
the importance of education is developed 
at the local level. 

It may have been our greatest strength 
in the past because education in America 
has always been a response to a peculiar 
deep seated desire on the part of the 
American people. Perhaps it was part of 
the reactions of the immigrants who came 
to a country limitless in resources and 
vibrant with high hopes of the future, to 
think in terms of better educational ad- 
vantages for their young. Perhaps it was 
part of the concept of democracy that 
each individual should have the opportu- 
nity to better his station in life and realize 
his highest potentialities. At any rate, 
whether it was a private school dependent 
on free will giving or tax-supported pub- 
lie institutions dependent on the will of 
the people through their representatives, 
our schools have fared well and have 
grown strong. 

As a result, probably not consciously 
anticipated fully in the minds of most 
people, the nation itself has grown strong. 
The flow of young people through the pro- 
fessional schools has given to the nation a 
powerful annual transfusion of trained 
minds who have found their places in our 
great industrial and other organizations to 


help create and develop the technological - 


civilization we enjoy. 

However, the boons of the past can not 
be taken as guarantees of the future. Ifa 
locally controlled and locally responsive 
educational system is to serve national 
needs in a modern world, local attitudes 
and local considerations will not be 
enough. Much has happened to our edu- 


cational system in the last few decades, 
The great increase in school enrollments 
and the consequent concern for the stu- 
dents who do not intend to go on to col- 


. lege has had its effects in focusing atten- 


tion on the needs of terminal students, 
Local needs and local influences have been 
increasingly felt. There is grave concern 
that in so doing our schools have been in- 
creasingly neglectful of those who plan to 
go further into college and the profes- 
sions. There is growing concern that 
fewer of our high school graduates are 
prepared to go on to the rigorous curricula 
of the specialized branches. The national 
interest may have suffered. In a world 
where power is a matter of greater and 
greater moment to the United States, the 
power that resides in our technology and 
hence in our national resources of trained 
personnel must be a concern of all who are 
influential in shaping our educational 
effort. 


The Russian Effort 


It is considerations of this kind which 
make more significant an examination of 
the Russian effort in technological educa- 
tion. In Russia the role of technology and 
of technological education as the basis of 
economic and military power have never 
failed to be consciously understood. Fur- 
thermore, the Russian state has been in a 
position to implement this point of view 
from the top down. In contrast to our 
system where our motivation in the sup- 
port of education has been the benefit of 


the individual, there it has been for the 


state and for the purposes of the state 
alone. 

It is this contrast which stands out in 
the consideration of the two educational 
systems. The American tradition is one 
of deep concern for education because of 
the opportunities it gives to the individual 
to realize his own best potentialities. The 
national needs for the products of the sys- 
tem have been less consciously motivating. 
Our highly trained personnel has come 
about almost as a by-product. In Russia 
the interest has been consciously national 
and has arisen from the realization that 
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education and training are necessary to the 
growth of their power position. The bene- 
fits to the individual have been by-prod- 
ucts. 

In pre-revolutionary days educational 
opportunities in Russia were indeed lim- 
ited by comparison with those in other 
Western countries or with the United 
States. Before the first World War the 
United States, with a population about 
one-third smaller than that of Russia, had 
a secondary and elementary school enroll- 
ment almost twice as large. American 
universities and colleges had four times as 
many students as did Russian schools. In 
1914 in Russia only about 8 million chil- 
dren attended school, while probably as 
many as 30 million remained illiterate. 
In many Asiatic provinces of the Russian 
empire less than 3% of the population 
was literate. 

Right after the Revolution of 1917 an 
effort was made to correct this shorteom- 
ing, and educational opportunities ex- 
panded somewhat, although quite mod- 
During the 20’s Soviet education 
was turned into chaos. Under the impact 
of ideological dogmatic preconceptions 
and under the influence of extreme ideas 
of Western liberal educators, Soviet edu- 
eation became highly experimental and an 
extremely permissive system. Learning 
by doing was carried to the point of the 
withering away of schools. The stand- 
ards of scholarship deteriorated to an un- 
believably low level. The expansion of 
secondary and elementary school enroll- 
ment was at a virtual standstill. Training 
of the professional both in numerical and 
qualitative terms was at a point of stagna- 
tion. 

From about 1930 the emergence of an 
industrial order brought about a drastic 
change. As the theory of withering away 
of state, of law, of school began to be re- 
vised, we see the restoration of the tradi- 
tional school, of traditional methods of 
teaching, with heavy stress on the teaching 
of mathematics, the natural sciences, phys- 
ies and chemistry. As complex technology 
began to emerge under rapid industrial- 
ization, as bureaucratic power structures 
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began to emerge and consolidate power in 
their hands, the leaders began to stress the 
key role that education of the specialist 
must play in the development of the com- 
munist state. National power, economic 
power, the power of the state began to be 
associated with specialized professional 
know-how, with the regular cadre of spe- 
cialists. 


Great Changes Made 


Great changes indeed have been made 
during the last 25 years. Elementary 
school has been made compulsory. It is 
now the Russian boast that seven-year 
schools are essentially universal, and they 
expect that by 1960 the ten-year school 
will be universal. Enrollment in regular 
higher educational establishments training 
professionals of various types has grown 
six-fold. Training of supporting semi- 
professional personnel increased more 
than seven-fold. All of this expansion, 
of course, took place under rational cal- 
culations to satisfy the needs of the state 
and its expanding economy and power. 
Frequent utterances bear out this fact. 

The purpose of higher education is ex- 
pressed in the Soviet encyclopedia as fol- 
lows: “To prepare highly qualified polit- 
ically trained engineering personnel with 
well rounded education, cultured, whole- 
heartedly devoted to the motherland and 
to the course of Lenin-Stalin, capable of 
completely mastering and using the newest 
accomplishments of advanced science and 
technology and of merging scientific the- 
ory with the practical work of building a 
Communist society.” 

That the emphasis is on the state and its 
needs is clear. In a recent publication in 
Russia the remark is made that “The na- 
ture of the state determines the aims and 
purposes of Russian education,” and 
quotes a remark by Stalin that “Education 
is an instrument whose effect depends on 
who wields it.” 

A remark by the eminent physicist, 
Peter Kapitza, is of particular interest. 
Speaking in 1943 to the Praesidium of 
the Russian Academy of Sciences he said 
in commenting on the central emphasis on 
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science and technology in Soviet planning: 
“This is mainly conditioned by the special 
place allotted to science in our socialist 
country. Of course, it is well known and 
generally accepted in other countries, too, 
that science plays a great part in the de- 
velopment of culture and technology. It 
has been allotted the leading part in the 
development of our technology and eco- 
nomic life. Therefore, the organization of 
science in our country must be more sys- 
tematic and conscious of its aims than it is 
in capitalistic countries where it is rather 
left to chance and has a spontaneous char- 
acter. In our country the bonds between 
science and life must be closer and deeper.” 

Soviet education as an instrument of the 
state is also strongly supported by the 
state. About 14% of the annual budget is 
set aside for so-called cultural-educational 
expenditures, and although the share of 
educational expenditures as such is uncer- 
tain, the high degree of support is un- 
doubtedly evident. 

The Soviet educational system begins 
with kindergarten into which children en- 
ter at three. How universal kindergarten 
now is can not be determined, but it is 
believed to be fairly general at least in 
the major urban and industrial centers. 
In these schools the elements of reading 
are taught so that the child should be able 
to read upon entering the elementary 
school. 

The elementary schools are of seven 
years duration and concentrate on the 
three R’s with other types of activities in 
musie, art, ete., after hours. Home work 
is heavy, being specified as increasing 
from 1144 hours per day in the second 
grade to 314 hours in the seventh grade. 
During the seven-year school a pupil 
spends about 6.5 thousand hours in class 
instruction, which lasts each year for 33 
weeks with six days of required attend- 
ance each week. About 32% of the seven- 
year curricula is devoted to arithmetic, 
algebra, geometry, the natural sciences, in- 
troductory physics and the elements of 
chemistry. 

After elementary school the student 
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may enter secondary school or a technical 
school known as a technikum. In the see- 
ondary schools, open generally to the bet- 
ter students and largely preparatory for 


. higher education, emphasis is strongly on 


science and mathematics for all students, 
There are no electives and about 40% of 
the curriculum is devoted during the three 
years to these subjects for all students, 
These schools are in general large as a re- 
sult of established policy so as to make it 
possible to have each subject taught by a 
competent teacher specializing in a par- 
ticular field of study. 

The secondary school is a matter of con- 
siderable concern in Russia. The Party 
Youth Organizations, the Comsomol, since 
the early 30’s, foster and encourage high 
scholarship among students. The leader 
in a Soviet class must usually be a good 
student—not necessarily a football hero. 
Indoctrination into the Soviet way of life, 
of course, permeates this, as well as other 
levels of education. 


Educational Statistics 


Perhaps some general statistics may 
give a concept of the increase in the 
Russian educational effort during the last 
two and a half decades. While in 1926 
the enrollment in primary and secondary 
schools was about 10 mililon out of a 
population of 147 million, or about 7%, 
in 1950 it was 33 million out of an esti- 
mated population of about 193 million, or 
about 17%. It should be borne in mind 


_that this includes a ten-year education, not 


twelve, as in America. In the United 
States, in 1950, the enrollment in the pri- 
mary and secondary schools was 30,470,- 
000 out of a population of about 152,000,- 
000, or 20%. Soviet upper-grade enroll- 
ment (Grades 8-10 of the ten-year school) 
during the last five years increased four- 
fold and in 1953-54 was about 4.6 million, 
which is only about one-third smaller than 
our four-year high school enrollment. 
This increase has taken place while our 
own upper-grade enrollment has been ex- 
periencing the results: of a low birthrate 
in the 30’s. Graduations this summer 
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were about 760 thousands, as compared 
with virtually none in the middle 30’s. It 
should be remembered that these graduates 
were required to have rigorous prepara- 
tion in the sciences, while perhaps only 
20% of our graduates had general science 
courses and only 6% to 8% had any phys- 
ies and chemistry. 

In higher edueation in Russia the en- 
rollment in 1951-52 was 916,000, a 50% 
inerease over the enrollment of 620,000 in 
1939-40. In the United States the enroll- 
ment was 2,100,000, a 55% increase over 
the enrollment of 1,364,000 in 1939. How- 
ever, it must be borne in mind here that a 
large percentage of American college stu- 
dents are not in training as specialists but 
are in college for a general education with- 
out fixed vocational goals. This is espe- 
cially true of women. 

Those who do not enter the secondary 
school may enter the technical schools or 
technikums. These are three or four year 
schools of a highly practical type intended 
to train technicians in a variety of sub- 
jects, including engineering, agriculture, 
medicine, law and pedagogy. The prod- 
ucts of these schools are what may be 
called semi-professional and are an im- 
portant factor in the Soviet economy. 
These trained semi-professionals represent 
the core of the Soviet supporting and in- 
termediate level technical personnel, which 
in America we must supply through our 
technical institutes, junior colleges, and 
even through the regular four-year col- 
leges as well. Their training, while short 
of professional training, is probably be- 
yond that of technical institutes in the 
United States. The courses are about 
40% theoretical, and in engineering in- 
clude mathematics through the calculus. 
In engineering alone these schools prob- 
ably graduate over 50,000 technicians per 
year. Since a part of their training has 
been on the job in industry they are pre- 
pared to enter at once into the industrial 
labor force. While technikum students 
are trained directly for work at the techni- 
cian level and do not have much prospect 
of aspiring to higher levels, the door is 
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not closed entirely in that about five per 
cent are selected because of superior ac- 
complishment and promise for further 
study at the universities. There were in 
Russia 3543 technikums in 1952 with en- 
rollments of about 1,000,000 students. 
Graduates numbered about 350,000 per 
year. Of these about % are engineering 
technicians indicating the figure of about 
50,000 used above. 

Some idea of the level of work ac- 
complishment expected of the secondary 
school graduates as a basis for university 
entrance can be inferred from the en- 
trance examinations. These include be- 
sides Russian language, literature and 
history, up to three languages, mathemat- 
ics, physics, and chemistry. The mathe- 
matics examination includes the usual 
algebra and geometry, but in addition 
some complex number theory, theory of 
equations, progressions, logarithms, and 
the binomial theorem (trigonometry is in- 
cluded) ; chemistry includes some organic 
chemistry. 


Very Progmatic Development 


Higher education in Russia has had, be- 
cause of its origin and because of the prac- 
tical goals of the government, a very prag- 
matie development. There is little of the 
American notion of liberal arts education, 
education for cultural values or education 
to develop the capacity for valid value 
judgments. On the contrary, emphasis 
has been spent on the training of special- 
ists even in the fields of linguistics, social 
sciences or humanities. The emphasis on 
science and the practical arts has been 
heavy. 

Higher educational institutions in Rus- 
sia fall into three classes. There are the 
traditional universities which to a large 
extent reflect the European pattern and 
are even yet strongly influenced by the 
heritage of Russian scholarship from pre- 
revolution years. These are not many in 
number. They do, however, supply a 
large part of the flow of scientists who go 
into research in all types of laboratories 
and of the teachers in the secondary 
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schools and universities, as well as in other 
types of schools. 

Those of the second type are the special- 
ized higher educational establishments 
which were originated in the late 20’s and 
early 30’s by the ministries with technical 
responsibilities. They have since been 
placed under the aegis of the ministry of 
education but retain their special relation- 
ship to a particular area of technology 
represented by the ministry under which 
they were organized. It is in these insti- 
tutions that the large majority of the engi- 
neers are trained. The curricula in these 
institutions are built around the industrial 
field of application rather than around 
the traditional subject matter divisions. 
These are communications engineers, min- 
ing engineers, agricultural engineers, con- 
struction engineers, transportation engi- 
neers, etc., rather than electrical, mechani- 
eal or civil engineers, as in our system. 

Engineering training lasts five to five 
and a half years, and is based on about 
5,000 hours of lectures, classroom and lab- 
oratory instruction, attendance at which 
is mandatory. An engineering student 
spends about 65% of his time on general 
sciences and general engineering subjects; 
about 28% of his time is devoted to nar- 
row specialization and only about 7% to 
what are called socio-economic studies, 
which are mostly political indoctrination 
subjects. The training is supplemented 
with periods of practical work in industry. 
This narrow specialization on top of some 
basic engineering training is responsible 
for the break-up of traditional divisions. 

In 1939 in Russia there were about 750 
higher educational establishments which 
rose to about 900 in 1951-52, a 20% in- 
crease. This would not correspond to our 
1700 institutions of higher education be- 
cause of the large number of junior col- 
leges and other types of institutions which 
would not figure largely in the training 
of specialists. Probably the number of 


American institutions in this field with 4- 
year courses and substantial specialization 
along professional lines would not greatly 
differ from the 900—more or less. 
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In the matter of numbers of graduates, 
the history of the Russian effort indicates 
the changing emphasis on numbers and 
quality. While the number of graduates 
in all fields in the late 20’s was as many as 


~ 30,000 per year, the quality of instruction 


and the solidity of the training left much 
to be desired. Consequently, in 1930 and 
the following years, a drastic shakeup in 
higher educational institutions occurred 
which tightened standards and resulted 
in a temporary setback to the expansion 
of training. At the same time, however, 
there is evidence of much more attention 
to the selection of qualified faculties and 
effective instruction, as well as a rise in 
numbers graduating until by 1940 over 
100,000 graduates, with almost 30,000 en- 
gineers, were emerging from training. 
The war greatly reduced the numbers in 
training and graduating, although this re- 
sulted more from the destruction of in- 
stitutions by the German invasion than by 
policies of the government with regard to 
exemption of students. After the war 
there was an immediate national effort to 
rebuild the destroyed higher educational 
establishments, particularly in the Ukraine. 
By 1947, 156 of the 162 higher educational 
establishments in the Ukraine were again 
functioning. The remaining six were so 
completely demolished as to require com- 
plete replacement. In 1944 only 2200 stu- 
dents graduated from the higher educa- 
tional establishments of the Ukraine, but 
by 1946 this number had risen to 15,200, 
in all fields. 

The number of graduates in the sciences 
is difficult to judge because of the differ- 
ences in specialization and reporting. In 
engineering, however, the record is clearer. 
After the war the numbers of engineering 
graduates rapidly increased to about 29,- 
000 from all Russian schools in 1948, to 
30,000 or more in 1951, to probably about 
40,000 in 1953, and to over 50,000 in 1954, 
according to late indications. This may be 
compared to about 19,000 from engineer- 
ing curricula, unaccredited as well as ac- 
credited, in American colleges and univer- 
sities in 1954. It seems probable that the 
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total number of trained engineers in Rus- 
sia today is closely comparable to the num- 
ber in the United States. 

In the field of the sciences, advanced 
work is to a large extent done in the many 
establishments of the Russian Academy of 
Sciences which is a major factor in Rus- 
sian science. There are two advanced 
levels of recognition neither of which is 
directly comparable with the American 
system of degrees. The first of these is 
that of “Aspirant” or “Kandidat” and is 
given after approximately three years of 
study and research. While this level of 
accomplishment may approximate the doe- 
torate in some fields, in others it may be 
more nearly the level of the master’s de- 
gree. It seems probable, however, that in 
general, and especially in applied sciences 
and engineering, it should be rated well 
above the master’s degree if not in all 
eases equivalent to a doctorate. In 1952 
there were about 5500 “Kandidat” degrees 
granted, not substantially different from 
our own rate of production of doctorates. 

The second level of recognition is the 
degree of doctor of sciences. This degree 
is granted only after many years of re- 
search and substantial recognition by sci- 
entific colleagues. In 1951 there were 
about 531 such degrees granted. 


Summary 


In summary, it seems possible to con- 
clude that the whole effort in science and 
technology is a serious one, with full sup- 
port by the government, which is realis- 
tically conscious of the vital role of science 
and technology in the furtherance of Rus- 
sian aspirations, be they economic, mili- 
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tary or political. There is evidence of sub- 
stantial accomplishment, to the degree 
that Russian technology must be taken 
very seriously. 

One further item may be mentioned. 
Prior to the recent war, military service 
was obligatory and the duration of in- 
dividual responsibility was two years. Up 
to the end of the Stalingrad episode in 
1943 students were called into military 
service. However, in 1943 a law was 
passed which had the effect of returning 
many to the universities and retaining 
students in their courses of training. Ac- 
cording to this law, students in about 80 
schools of technology were exempted from 
military service until graduation. There- 
after they were assigned for a period to 
specified posts in their specialties. As far 
as can be determined, this law is still in 
operation. 

Thus Russia has apparently solved the 
vexing problem of the role of the technical 
specialist in a very direct manner, and in 
line with its realistic policy of consider- 
ing scientific and technical personnel as 
merely another factor, but a most impor- 
tant one, in the total national military 
potential. 

We do not have to make an attempt to 
abandon our principles of liberal and 
broad general education, but this should 
not prevent us from realizing the chal- 
lenge which we face. Improving the 
teaching of science at the high school 
level; expanding the training of scientists 
and engineers; and the adoption of a con- 
sistent policy for the preservation of pro- 
fessional manpower, especially engineer- 
ing and scientific personnel—all these are 
measures which are long overdue. 


A Community Project in Professional 
Development’ 


By CORNELIUS WANDMACHER 


Chairman, Professional Training Committee, Engineers’ Council 
for Professional Development 


The Challenge 


One of the greatest challenges facing 
the engineering profession today is the 
professional development of young engi- 
neers in the first few years after gradu- 
ation from college. 

It is in this critical period that the 
young man is shaping his goals and es- 
tablishing a pattern of personal develop- 
ment which will either lead him on to full 
professional maturity, or will leave him 
content to serve for years in mediocre, 
routine technical assignments. 

It is in this period that the young man 
on his own initiative either learns to build 
upon the foundation established by his 
educational opportunities or he ceases to 
grow, falling into a post-college slump 
and drifting away from the profession 
for which he has prepared. 

This is not a new problem; it has been 
recognized for many years. But it is a 
matter of greater concern as the demands 
inerease for higher and higher standards 
of performance in the engineering pro- 
fession. 


Quantity vs. Quality 

That there will always be a shortage 
of top-flight personnel is a generally ac- 
cepted fact. At the same time it is per- 
tinent to note that such shortages have 
qualitative as well as quantitative aspects. 
In fact, the demands on the side of qual- 


1 Based on recent experience in the imple- 
mentation of the 1950 ‘‘ First Five Years’’ 
report of ECPD. Presented at the ASEE 
Annual Meeting, Urbana, Illinois. 
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ity are usually the ones more difficult to 
meet. 

In the words of the National Man- 
power Council, as stated in its suggested 
“Policy for Scientific and Professional 
Manpower”: 

“Two second-rate engineers are not a 
substitute for the one first-rate man re- 
quired.” 

The problem is not solely to interest a 
greater number of young men in the 
profession of engineering, but even to a 
greater extent to do a more thorough job 
with those already at hand. 

The task of carrying the level of pro- 
fessional competence to new heights can 
be met in part by adjustments in curric- 
ulum and teaching methods, but also in 
large measure by a concerted effort in 
post-collegiate development. 

Many of the demands made upon edu- 
cational institutions to prepare the stu- 
dent in various fields of specialization or 
to round him out in one or another quar- 


_ter could be met squarely by a sound pro- 


gram of continuing personal growth after 
graduation. 


A Planned Program 


The Professional Training Committee 
of ECPD has formulated such a program 
which relates to the “First Five Years of 
Professional Development” and_ estab- 
lishes six essential points of endeavor. 
These are: 


1. Orientation and Training 
in Industry 
2. Continued Education 


JourNAL or ENGINEERING EpucatTION, JAN., 1955 
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3. Integration into the Community 
4, Professional Identification 

5. Self Appraisal 

6. Selected Reading 


Whose Responsibility? 


The basic concept under which the six- 
point program has been established ree- 
ognizes a responsibility on the part of the 
profession and also on the part of the in- 
dividual. These guiding principles have 
been stated as follows: 

a) Industry * and the enginering pro- 
fession must provide the young engineer 
with a favorable climate in which to grow. 

b) The young engineer must realize 
that the final responsibility for profes- 
sional advancement rests with him, the 
individual. 


Contributing Factors 


Three factors in the life of the commu- 
nity and in the life of the individual af- 
fect his personal growth. These are: in- 
dustry, the engineering societies, and the 
college or university. 

Each makes its distinctive contribution 
to the development of the young man. 
Too frequently it is thought that one 
leaves off where the other begins. Actu- 
ally, all three must continue to contribute 
to his growth for many years after grad- 
uation. For optimum growth, it is es- 
sential that there be close cooperation 
amongst these three agencies to insure 
maximum effectiveness. 


A Concerted Effort 


Engineers are realizing to a greater ex- 
tent every day that the well-known geo- 
netrie axiom that “the whole is equal to 
the sum of its parts,” which is applied so 
frequently in technical matters, is not 
nearly so restrictive when applied to mat- 
ters controlled largely by the forces of 
human relations. 


2The term ‘‘industry’’ as used in this re- 
port refers to the broad field of professional 
practice including engineering activities in 
consulting and civil service, as well as the 
manufacturing, public utility and construe- 
tion industries. 


A COMMUNITY PROJECT IN PROFESSIONAL DEVELOPMENT 
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In the area of human affairs, the ac- 
complishments of several groups working 
closely together on a common problem, 
with well developed lines of communica- 
tion, will be of far greater significance 
than the results of several separate ef- 
forts. In other words, the “whole” result 
of a concerted, cooperative effort can be 
greater than the mere sum of isolated, 
independent parts. 

This is an important principle in two 
respects. In a community situation it 
means that there should be close and di- 
rect cooperation involving industry, the 
engineering societies, and the Universi- 
ties, all working together in any profes- 
sional development project. For the in- 
dividual, it means that he should use the 
opportunities for continued growth of- 
fered by all of these three agencies. To 
neglect any one is to lose the advantage 
of interrelated stimulation. 


Cincinnati—A Pilot Study 


For the last two years a pilot-study of 
the ECPD professional development pro- 
gram has been underway in Cincinnati, 
Ohio. 

The purpose of the pilot operation has 
been to study how well the six-point pro- 
gram meets the needs of young men in a 
typical industrial community and what 
mechanisms of operation are best suited 
to achieving the objectives of the pro- 
gram. 

This study has been carried out through 
the co-operative effort of a Local Indus- 
try Committee, the University of Cincin- 
nati, and the professional development 
committees of the Engineering Society of 
Cincinnati with which the local sections 
of the various participating societies of 
ECPD are associated. 


Community Experience 


Experience in Cincinnati has confirmed 
that “The First Five Years of Profes- 
sional Development” is a well-conceived 
program of real merit and of great po- 
tential assistance to the young engineer. 
There are many obvious advantages of a 
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well-rounded, package-type of program. 
A number of suggestions have been made 
for modification and amplification of the 
program but the basic framework is 
clearly sound. 5 

A summary of some of the activities 
and comments relating to the program 
may best be made by referring to the six 
points. 


1. Orientation and Training in Industry 
Industry’s Essential Need 


The most important essential of indus- 
try is a loyal, efficient, aggressive work- 
ing organization. Andrew Carnegie once 
said that if his factories and money were 
taken from him, but if he were left with 
his men, he could again rise to his posi- 
tion of leadership in industry. 

The most difficult task of management 
is, as stated in the policies of one of the 
industries participating in the Cincinnati 
area project: 

“To find the man who has the particu- 
lar characteristics and experience needed 
for each place to be filled, and then to 
take the total number of men so employed 
and develop them into a trained, unified, 
efficient and loyal ‘team,’ satisfied with 
their opportunities and happy in their 
relationships with the Company.” ® 


What the Young Man Expects 


A well-planned orientation and train- 
ing program will help the young man 
make the transition to a full-time produc- 
tive job in industry and at the same time 
give him the specific knowledge he needs 
to move forward in the organization 
which he has selected for his initial em- 
ployment. 

There are two things which young men 
inevitably expect from an employer: (a) 
encouragement, (b) recognition. Some 
companies do much better than others in 
giving their employees deserved opportu- 
nities and proper advancement. 

Inadequate personnel development leads 
to good jobs being filled from the outside 


8 Armco Policies—adopted originally De- 
cember 1919. 
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rather than by promotion from within ty 
company. Such incidents stifle initiatj 
at lower levels. Good management is self 
propagation. 


For Companies Large and Small 


Small companies need a personnel pro 
gram as much as large companies, but j 
must be designed especially to suit thei 
needs at a particular time. 

Flexibility in scheduling and a greate 
air of informality would characterize th 
program for a small company, to 1 
greater degree. Nevertheless there shouli 
be a definite plan and a check-point sy 
tem for follow-through. 

Recent investigations in Cincinnati in 
dicate that most of the larger compania 
now have a formal orientation and train 
ing program. The greatest need for fur 
ther development of such programs ap- 
pears in the small and medium-sized con- 
panies. 

The Cincinnati Industry Committee is 
currently preparing a check-list type of 
report which will present a basic frame 
work from which the minimum essential 
of a sound program may be chosen by 
any company. 


Individual Initiative 


Whether or not there is a definite train- 
ing program in his company, there is 
much that the young engineer should do 
on his own initiative. Being alert and in- 
quisitive; looking over available reports, 
plans, and literature relating to company 
activities; learning all he can about other 
areas of work in his department; with 
supervisory approval visiting various 
other sections of a plant or project—all 
ean yield valuable background informa- 
tion and contribute to his self develop- 
ment. 


2. Continued Education 
To Stop is to Fall Behind 


One of the marks of a professional man 
is his continuing interest in education 4 
a medium of personal growth. The truly 
professional man recognizes the march of 
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progress which is constantly occurring 
and also knows that if he ceases to ad- 
vance with the group he will in effect be 
lagging behind. He knows also that the 
principal purpose of his college educa- 
tion was to establish a firm foundation on 
which he could continue to build through- 
out his lifetime. 

The most difficult problem facing the 
young man is to recognize the point at 
which he must undertake full responsi- 
bility for the continuation of his personal 
growth. During the years on the college 
eampus he has been working steadily in 
a planned program, a curriculum laid out 
for him and prescribed by the faculty. 
Upon graduation he becomes his own ed- 
ucational director. 


The Importance of a Goal 


During the years in college the student 
engineer has been working toward a well- 
defined, specific objective, his degree. 
After graduation he may seek an ad- 
vanced degree, or he may simply seek to 
deepen or to broaden his education in 
certain fields as may best pertain to the 
line of endeavor which he chooses for his 
life’s work. 

In either case, the young engineer must 
learn that education is a journey—not a 
destination. He must come to know how 
important a carefully planned educa- 
tional program can be in keeping him 
mentally alert and in providing the stim- 
ulus for continuing personal growth. He 
must establish his own professional ob- 
jective and work each year steadily to- 
ward that goal. 

Experience has demonstrated that un- 
less the young engineer formulates such 
a plan soon after he leaves college, he is 
not likely ever to do so. The core of his 
plan should be to relate the basic prin- 
ciples of science and of the humanities 
to his experience in technical matters and 
to his associations with people. 


Growth in Part-Time .Graduate Study 


While it is not the intent to convey the 
impression that part-time graduate study 
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is the most important aspect of the “Con- 
tinued Education” program, it is a point 
on which a great deal of definite progress 
has been made in the last five years. 

A survey in 1948-49 which inquired 
into the opportunities available in 50 of 
the principal industrial communities of 
the country indicated that none existed in 
over 70% of the areas investigated. 

A similar survey now being completed 
indicates that only about 20% of the 
major industrial areas of the country are 
now without any opportunities for part- 
time graduate study on the part of the 
young practising engineer. 


Results of a Concerted Effort 


The program established only last year 
at the University of Cincinnati was spon- 
sored in the main by a group of indus- 
tries which had been brought together by 
the stimulus of the ECPD Community 
Project. While the plan had been under 
consideration by the University for some 
time, it was the concerted effort of the 
Local Industry Committee, the engineer- 
ing societies and the University which 
brought it to a state of reality, with an 
enrollment of nearly 300 students in its 
first year. 

In this instance, ten industries sup- 
ported the publishing of a special an- 
nouncement of the graduate engineering 
program and actually promoted the pro- 
gram in their own organizations through 
top management channels. 


A Need for Short Courses and Seminars 


In addition to the demand for credit 
courses at the graduate level there is also 
an ever increasing need for short courses 
and seminars of the non-credit type. 
These mediums represent probabiy the 
best way to introduce the young engineer 
to advanced topics in his specialized field 
and to help him keep abreast of new de- 
velopments in engineering practice. 

Such short courses may be sponsored 
on a company or industry-wide basis, by 
engineering society groups, or by special 
sessions on the University campus. 
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A Broad Gauge Program 


Some of the more broadening outlets 
for continued education are found in lece- 
ture series and forums. 

One of the more successful projects of 
this type in Cincinnati is the Business 
and Professional Men’s Lecture Series, 
which presents outstanding speakers in 
the fields of economics, government, lit- 
erature, world events, journalism, and 
sports. Nearly 20% of the registrants 
in this program during the past several 
years have been engineers. 


3. Integration into the Community 


A planned activity for introducing the 
young engineer into the community in 
which he begins his career and profes- 
sional practice divides itself into two 
parts: 

a) Aiding the young man in develop- 
ing a sense of belonging in his new 
environment, and 

b) Pointing out to him the civie and 
professional responsibilities which 

he should assume. 


Developing a Sense of Belonging 


Each newcomer wants to feel a sense 
of participation in the group activities 
of which he becomes a part. Young peo- 
ple are eager to participate in commu- 
nity affairs and yet are extremely hesi- 
tant to introduce themselves into the life 
of a community which seems sufficient 


and complete without them. Community. 


groups must, therefore, feel a responsi- 
bility to make the initial contacts with 
new young people. 

The professional activities committee 
of ESC each year arranges a Newcomer’s 
Night for welcoming all men who have re- 
cently arrived in the community. Names 
of newcomers are furnished by the indus- 
tries. The letter of invitation to attend 
this special program includes data on ac- 
tivities of all 24 participating societies 
of the Technical and Scientifie Societies 
Council of Cincinnati. 
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During the past year an ESC commit 
tee has been preparing a community or 
ientation booklet for new engineers ar. 
riving in the Cincinnati area. The si 
chapters include: 


. Professional Activities 

. Educational Opportunities 
. Civie Information 

. Cultural Activities 

. Recreational Facilities 

. Religious Activities 
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It is planned to distribute such a bookle 
to newcomers this year through the ec 
operation of industry. 


Civic Participation 


The community has a definite interes 
in drawing professional people into it 
activities. Engineers, particularly, ca 
contribute not only sound judgment fo 
the solution of civic problems but special 
knowledge applicable to city planning, 
construction and public services. 

Engineers are frequently critical of the 
shortcomings of solutions to community 
problems; but not always have these same 
engineers done anything about these prob- 
lems themselves. The additional educa- 
tion and training, beyond the average, 
which engineering graduates have enjoyed 
places upon them an obligation to use the 
benefits of such education in the public 
interest. 

As long as any engineer limits his at- 
tention to his job alone, he will remain 
a technician. Only as he develops a 
interest in servicing society through his 
community as well as through his job will) 
he begin to discharge the responsibilities 
of the professional man he seeks to be 
come. 

The ESC Committee on Public Affairs} 
has in the past year been active in and 
kept the membership informed on matten}i 
relating to expressways and turnpikes, 
fluoridation of the city water supply, anéfi 
choice of a new City Manager. An at 
tive member of ASCE was recently ap 
pointed to the post. 
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An excellent reference on this topic, 
which has recently been brought to the 
attention of the committee, is the ASME 
Manual, MS-61, “Citizenship and Partie- 
ipation in Publie Affairs” which in- 
eludes the Engineers Manifesto on Civic 
Responsibilities, prepared by Herbert 
Hoover, and reprints of the Roy V. 
Wright Lectures. 


4, Professional Identification 


In the original statement of the six 
point program, this section was headed 
“Professional Registration.” 

Discussion in Cincinnati and elsewhere 
indicates that this point probably should 
be established on a broader basis. This 
new approach recognizes the importance 
to the young engineer of taking “two 
steps” at graduation. 


Two Steps 


Two items of equal importance are 
essential to being identified as a profes- 
sional man: 


1. To become actively associated with 
an engineering group such as a na- 
tional or local society. 

2. To qualify for professional registra- 
tion. 


Society Membership 


The several plans for “graduation” 
from student chapter membership to reg- 
war society membership have generally 
worked well in the first year after col- 
lege but some societies report a large 
drop in young men after the first year. 

Most engineering societies do recognize 
how necessary it is to provide an ade- 
quate program at the local level for 
young engineers. Few young men have 
a2 opportunity to attend national meet- 
ings. The only personal contact which 
they have with their societies, therefore, 
is through the local section program. 
More and more such local programs are 
being directed toward the young men 
only a few years out of college. 
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Getting Acquainted 


Moreover, young men usually expect 
senior members of the societies to make 
the first overtures in striking up an ac- 
quaintanceship. This fact should be 
taken into account in planning any pro- 
gram to stimulate participation of young 
engineers. 

Along these lines the Cincinnati section 
of AIEE has successfully conducted an 
annual “Father and Son” dinner, in order 
to better establish personal acquaintances 
between the young recruits and the senior 
members of the section. 


Professional Registration 


The work cf encouraging professional 
registration of the graduate engineer is 
now well in hand. In some states ap- 
proximately 75% of the graduating stu- 
dents currently take engineer-in-training 
examinations. 

This EIT movement which stimulates 
the senior-year student to take the exam- 
inations immediately upon or before grad- 
uation regardless of where he intends to 
practice, has been greatly advanced by 
two factors: 

a. The excellent opportunities which 
exist for the transfer of this credit by 
reciprocity in other states. 

b. The general policy which permits the 
use of EIT examination credit toward the 
written examination requirements for full 
licensing. 

While advancement in his career is en- 
tirely dependent upon the young engi- 
neer’s technical and other abilities and 
how he applies them in his work, these 
two steps of professional identification 
contribute much to his self-development 
and professional stature. 


5. Self Appraisal 


Success depends in a large measure on 
working in a field for which one is well 
suited by virtue of education, aptitudes, 
and interests. The better the young en- 
gineer understands the requirements of 
the different types of work and the better 
he understands himself the easier it is 
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for him to relate his objectives to his 
abilities. 

It is impossible to overemphasize the 
fact that technical competence is the nec- 
essary but not the sufficient condition for 
becoming a professional engineer. There 
must be developed, in addition, certain 
qualities of personality and of character 
which will establish unmistakably a feel- 
ing of trust, confidence, and loyalty in 
man-to-man relationships. 


6. Selected Reading 


On this point much assistance to organ- 
ized engineering groups desiring to stimu- 
late good reading will be forthcoming from 
the various public library systems which 
are currently faced with the competition 
of other recreational media. Engineers 
in most communities could well afford to 
become better acquainted with the diverse 
library facilities available to them. 

The Cincinnati and Hamilton County 
Library has furnished the ESC head- 
quarters with a loan collection of 80 
books from the Reading List for Engi- 
neers. Synopses of these books have been 
written by the library committee and pub- 
lished serially in the Engineer and Scien- 
tist, a weekly bulletin which is circulated 
to all Society members in the city. 


A Threefold Reading Program 


Discussions of reading habits have 
brought out the fact that any reading 
program should include three essential 
parts: 

a. General readings in_ biography, 
travel, history, economics, sociology, psy- 
chology, philosophy, natural science and 
literature, including fiction and essays. 

b. Technical readings as represented 
by books listed in the various sections of 
the ECPD Selected Bibliography of En- 
gineering Subjects. 

ce. Professional reading such as that 
made available by the periodicals of the 
National Societies and industry. 


Reading List for Engineers 
Some 300 junior engineers are cooper- 
ating in a review of the ECPD Reading 
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List for Engineers, to ascertain the ade 
quacy of the current edition. A revisin 
of the list based on the evaluation hy 
these young men will be considered dw. 
ing the next year. 

Several sections of the Selected Bibi 
ography of Engineering Subjects are ew. 
rently being revised. 


Implementation 


As now conceived the plans for im. 
plementation of the “First Five Year’ 
program require simultaneous promotia 
along three lines: 


1) Providing an introduction to th 
program for students before grai. 
uation, 

Stimulation of a better understanié. 
ing of the program in the respective 
national committee of the partid 
pating societies of ECPD, 


2) 


3) 
munity projects with the aid of in 
dustry in selected industrial areas 


Before Graduation 


During the past year the Trainin 
Committee has taken a number of def. 
nite steps toward the introduction of the 
“First Five Years” program to senior 
engineering students before graduation 
from college. 

It is now generally recognized that the 
avoidance of the “post-college slump” i 
not entirely a post-college task. The ideal} 
time to begin to talk with young engi- 
neers about a program for professional 
development after graduation is vi 
they are still members of a more or les 
homogeneous group on the college cam- 
pus. 


Use of “First Five Years” Brochure 


Thirteen colleges having profession#}”, 


development programs for seniors parti 
cipated this year in a trial use and dis 


tribution of the “First Five Years” bro|’ 


Development of a number of com; 


Wh 
develo 
terns, 
man { 
of this 
uating 
progr: 
Indice 


chure. Schools emphasizing the ECP) 
six-point professional training progral 
in cooperation with the committee thi 
year included: 


leges 
cireuls 
and A 


| 
Alf 
Uni 
Car 
| Cas 
Uni 
Uni 
Fer 
| Uni 
Nev 
Ohi 
Uni 
vn 
n the 
uation 
Revisi 
Five 
lized, 
ment 
the “ 
: gineer 
The 
now 
years 
sugges 
ceived 
rated 
of the 
‘ chapte 
| Wicke 
“Guid 
to inex 
ive 
¢ 
| Cop 
laniox 
3 


iNT 


tain the ade. 

A revisio; 
valuation 
sidered dur. 


lected 
jects are cur. 


lans for im 
Five Years’ 
us promotion 


ection to th 
before grat. 


understant- 

the respective 
the partic: 

nber of com 

he aid of in 

ustrial areas. 


the §=Training 
nber of def. 
uction of the 
im to senior 
e graduation 


1ized that the 
ge slump” is 
sk. The ideal 
young engi: 
professional 
ion is 
more or les 
college call- 


Brochure 
professionl} 
seniors parti 
use and dis 


A COMMUNITY PROJECT IN PROFESSIONAL DEVELOPMENT 


Alfred University 

University of Akron 

Carnegie Institute of Technology 
Case Institute of Technology 
University of: Cincinnati 
University of Detroit 

Fenn College 

University of Nebraska 

Newark College of Engineering 
Ohio Northern University 

Ohio University 

University of Tennessee 

Wayne University 


While many colleges have professional 
development programs of various pat- 
terns, some of them running from fresh- 
man through senior years, the objective 
of this committee is to introduce the grad- 
uating student to a well-rounded, unified 
program such as the six-point program. 
Indications are that this may best be done 
in the final semester, just prior to grad- 
uation. 


‘PRevision of the “Professional Guide” 


As the six-point program for the “First 
Five Years” becomes more fully erystal- 
lized, it appears desirable to have a state- 
ment of this program as an appendix in 
the “Professional Guide for Junior En- 
gineers.” 

The current supply of the “Guide” is 
now almost exhausted. In a number of 
years of usage of this manual, only a few 
suggestions for revision have been re- 
ceived, some of which will be incorpo- 
rated in a new printing. It is the opinion 
of the ECPD committee that the original 
chapters by the late Dr. William E. 
Wickenden should be preserved in the 
“Guide” but that steps should be taken 
to incorporate the statement of the “First 
Five Years” program at the earliest pos- 
sible date. 

Copies of the “Professional Guide for 
Junior Engineers” are widely used by col- 
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leges and universities and are regularly 
treulated to all young members of EIC 
and AIME. 
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Young Engineering Teachers 


ECPD has a special stake in the Young 
Enginering Teachers of ASEE. This 
group is composed predominantly of men 
who are currently interested in their own 
personal professional development. At 
the same time they represent one of the 
greatest potential sources of inspiration 
to students in the “before-graduation” 
aspect of the “First Five Years” pro- 
gram. 

Many of the YET groups this year 
gave attention to the discussion of the 
six-point program and a vigorous promo- 
tion of professional guidance programs 
has been declared one of the main objec- 
tives of the committee. 


Promotional Aids 


For the assistance of groups interested 
in the development of local projects the 
Training Committee has prepared two 
brochures, a set of display posters, a 35 
mm slide series, and condensations of the 
various sections of the 1950 report suit- 
able for serial publication in society mag- 
azines and bulletins. 


Conclusion 


It is the conclusion of this study that 
many of the demands now made upon ed- 
ucational institutions to prepare the stu- 
dent in various fields of specialization, 
or to round him out in one or another 
quarter, will be met in the future by ex- 
panding programs for continuing per- 
sonal growth after graduation. 

In these programs, for which the six- 
point plan of the “First Five Years” pro- 
vides an excellent base, industry and the 
engineering societies will take an increas- 
ing responsibility in co-operation with 
the colleges and universities of the com- 
munity in which the young engineer be- 
gins his professional practice. 

At the same time it is expected that 
further steps will be taken to introduce 
the “First Five Years” program to stu- 
dents on the campuses of engineering 
colleges “before graduation.” 


The Role of Physics in Engineering Education’ 


By N. H. FRANK 
Head, Department of Physics, Massachusetts Institute of Technology 


The problem of reassessing the role of 
physies in engineering education has come 
to be a matter of considerable urgency and 
significance primarily because of the rap- 
idly changing character and expanding 
scope of both engineering and physics. 
This assessment must be made not only in 
the light of these facts, but also in terms 
of the requirement of establishing objec- 
tives such that, as far as one can forsee, 
the continuing evolution of both physics 
and engineering will not render them pre- 
maturely obsolete. In general, both phys- 
ics and engineering are confronted with 
the same fundamental problem, viz., that 
of inculeating into the student a more diffi- 
cult expanding body of knowledge, with 
an increasingly subtle and complex the- 
oretical base, and essentially no more time 
available in which to teach it. Any pro- 
jected plan of coping successfully with 
this challenging problem must be viewed 
in the light of the changing pattern of re- 
quirements in both engineering and phys- 
ics education. Let me start then by dis- 
cussing briefly the salient points in these 
areas. 


The Changing Pattern of Engineering 
Educational Requirements 


Of utmost significance to our considera- 
tions is the relatively recent shift of the 
technical base of engineering from one 
that is largely empirical to one which is 
preponderantly scientific. This change 
clearly throws the spotlight on the basic 


*This article is the text of an address 
given by the author at the annual meeting 
of the American Society for Engineering 
Education at Urbana, Illinois, June 15, 1954. 
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Not only are the number of pertinent task 

disciplines growing, but the requirements” ’ 
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enhanced, and this is particularly true 
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going there is urgent need for far-reach- 
ing changes in the character of engineer P°YSI¢s 
ing science subjects. Much of the purely, “"seque 
factual information and many of the item ey ey 
relating to current practice traditionally se role 
ineluded in such subjects should be eradi- YSICs 
cated to make room for more urgent needs. umaniti 
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The Changing Pattern of Physics 
Educational Requirements 


Not only have the requirements of en- 
gineering education changed markedly, 
but the same is true to at least as great 
an extent in physics education itself. 
Twentieth century physics has provided us 
with probably as much progress in the 
understanding of natural phenomena as 
had been attained in the whole previous 
history of mankind. The significance of 
this progress is by no means confined to 
the simple gathering of large amounts of 
new factual matter, but there has come 
into being an abstract and complex mod- 
ern theoretical physics—I refer to quan- 
tum theory and relativity—which are no 
longer pure intellectual pastimes for the 
few, but are essential for modern engi- 
neering as well as for physics. The in- 
erease both in the complexity and scope 
of physies calls for the excision of much 
of the traditional subject matter of phys- 
ies courses and for the introduction of the 
modern spirit and the inclusion of exam- 
ples from modern physics to illustrate 


| fundamental principles at all levels of in- 


struction. This is by no means an easy 
task, especially for those of us who have 
been brought up in the tradition of the 
older physics. We are loath to keep from 
the students many of the classical applica- 
tions which have served us so well in the 
past and which are as valid and useful 
today as they ever were. But a choice 
must be made, and I believe that we must 


_ look upon this sacrifice as a necessary one, 


analogous to foregoing a luxury, no mat- 
ter how pleasant, in the face of more 
urgent needs. 

With this brief resume of the more per- 
tinent present day educational require- 
ments in physics and engineering as a 
background, I now turn to the task of at- 
tempting to formulate the objectives of 
physies in engineering education. As a 


consequence of my earlier remarks, it 
seems evident that physics must play a 
dual role in engineering education. First, 
physies plays the role of one of the great 
humanities, and as such it follows that 
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physics should be taught as a pure science. 
I feel that physics, along with mathemat- 
ies, represents one of the greatest intellee- 
tual achievements of mankind, and the im- 
pact of the growth of science on social 
and political ideas has been such that a 
proper understanding of our present day 
culture and problems is difficult to attain 
without an adequate scientific background. 
This role of physics as a humanity fits in 
admirably with the growing emphasis on 
humanities in all engineering curricula. 

Secondly, there is the more traditional 
role of physics as a technical base for en- 
gineering science subjects. In the past 
this has been almost exclusively the reason 
for the existence of physics in engineering 
curricula and as such the teaching of 
physics more often than not assumed the 
form of introductory engineering. I need 
hardly remind you that such limited objec- 
tives for physics are no longer adequate. 
Keeping in mind this duality of purpose 
of physics for engineers, I should like 
to propose the following tentative state- 
ment as encompassing the broad objec- 
tive of physies in engineering curriculum: 
THE OBJECTIVES OF PHYSICS 
COURSES IN ENGINEERING CUR- 
RICULA ARE FIRST, TO GIVE THE 
STUDENT A BROAD AND COMPRE- 
HENSIVE BACKGROUND IN PHYS- 
ICS AS A CULTURAL SUBJECT, AND 
SECONDLY, TO SUPPLY A DEEP 
QUANTITATIVE SCIENTIFIC BASE 
ON WHICH A MAN MAY BUILD HIS 
ENGINEERING CAREER WITHOUT 
SIGNIFICANT LIMITATIONS OF 
FLEXIBILITY OR DEPTH OF PENE- 
TRATION IN A GIVEN AREA. 

If this is a sound statement, then it be- 
comes clear that there must be great em- 
phasis on pure physics in the physics 
course for engineers. Applied physics 
should be taught largely by engineers as 
an integral part of engineering science 
subjects. At this point I feel it necessary 
to refer briefly to proposals which have 
been made which would take over by engi- 
neers the teaching of all classical physics 
and delegate to physics departments the 
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limited task of teaching modern physics. 
To my way of thinking—and I am sure 
that physicists as a whole will agree—any 
such course of action would not only be 
bad but practically fatal. Physics is a 
tightly integrated and coherent subject in 
spite of its wide ramifications and cannot 
be dismembered into classical and modern 
physics without destroying the very bene- 
fits which one aims to derive from physics 
education. Modern physics and its prin- 
ciples have evolved as generalizations from 
classical physies, and it is virtually impos- 
sible to impart a solid quantitative under- 
standing of modern physics without a 
sound classical base as taught by phys- 
icists. 


Cooperative Planning by Engineers and 
Physicists Needed 


I submit that there is a firm require- 
ment for active cooperative planning by 
engineers and physicists to create mu- 
tually supporting subjects with well de- 
fined objectives. Let me illustrate briefly 
with a few examples of the sort of changes 
which might well be made as a result of 
such an effort. In mechanics the physicist 
should have as his primary objective the 
teaching of the basic laws, with great em- 
phasis on the broad conservation prin- 
ciples (momentum, angular momentum, 
energy). The latter, rather than Newton’s 
laws themselves, have provided the spring- 
board for the evolution of quantum theory 
and relativity. An introduction to as 
much of modern physics as relates to 
mechanics should also be undertaken and 
the examples used to illustrate the prin- 
ciples should be drawn to a large extent 
from present day physics. I see no rea- 
son, for example, why electric and mag- 
netic forces should not be introduced in 
the beginning mechanics course, even 
though traditionally they have been ex- 
cluded. The engineering mechanics should 
then take over in its entirety the subject 
of statics, essentially all of the study of 
constrained motion, and much of fluid dy- 
namics, acoustics, and similar topics. In 
electromagnetism the physicist should be 
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concerned with the exposition of field the. 
ory and microscopic electrodynamics, 
whereas the engineer should teach cireuit 
theory and large-scale, macroscopic elee- 
trodynamic theory. In thermodynamics] 


‘would suggest that the physics course be 


concerned primarily with kinetic theory 
and the statistical approach to the sub- 
ject, whereas engineering thermodynamic 
could dwell on the applications and ex- 
position of classical thermodynamic the- 
ory. I could go on at length with further 
examples, but I hope this will suffice to 
illustrate the sort of changes which I 
envisage. I cannot resist the temptation 
at this point of making a few remarks 
about the long-standing controversy with 
regard to the systems of units employed 
in engineering and in physics. I myself 
cannot get excited about these matters, 
since I believe a student can learn more 


than one system, but it seems to me that | 
the differences of opinion that have existed — 


in the past will gradually disappear, since 
the introduction of modern physics into 
engineering will call for a revision of engi- 


neering units to conform more to those em- | 


ployed in physics. For example, I have 


long been amused by the controversies | 
about mass and weight and the insistence 


of some engineers on talking at length 
about local and standard values of the 
acceleration of gravity. The concept of 
mass as used in present day physics is a 
far ery from the primitive notion of 
quantity of matter. I refer to the con- 
cept of mass in the theory of relativity, 
or to the effective mass of an electron in 
a solid. These concepts are hardly de- 
pendent on the gravitational field of the 
earth, so perhaps we have finally reached 
a point where this controversy will dis- 
appear. 

Now, all that I have been proposing 
would be of little import if it were not 


supplemented by an additional and crucial | 


requirement relating to the intellectual 


level of the courses which are involved. | 


There is a stringent requirement for a 
quantitative, intellectually challenging 
treatment of physics, and there can be no 
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place for so-called survey courses at any 
level of instruction. The abstractness 
and the indirect methods of attack which 
characterize modern physics must be 
faced squarely, and not circumvented. 
Turning our backs to the difficulties which 
arise from these factors will in no way 
help solve the problems which confront us. 
This intellectual requirement is a “must,” 
independent of the student body. I realize 
that in many schools the relative limita- 
tions of background of engineering stu- 
dents will create major difficulties, but, as 
I have already said, nothing can be gained 
by avoiding the challenge. 

In talking about the quantitative 
treatment of physics, I should point out 
that there is always a risk that physics 
and engineering science might turn into 
applied mathematics because of our en- 
thusiasm for advanced quantitative meth- 
ods. This, of course, is to be avoided. 
There is an urgent need for developing 
interest and skill on the part of the stu- 
dents in the methods of probing into new 


‘areas in which our understanding is 


either lacking or incomplete. Here much 
is to be learned from the history of phys- 
ics. We must concern ourselves with the 
development of intuition and judgment; 
for the feeling for orders of magnitude of 
physical quantities; and for the pertinent 
as contrasted with irrelevant or minor 
factors in complex problems. In charting 
a course which gives proper relative em- 
phasis to rigid mathematical analysis on 
the one hand and to intuitive, qualita- 
tive thinking on the other, we face a 
truly difficult problem which can only be 
solved satisfactorily by the very scientific 
methods which we try to impart. There 
will be many satisfactory solutions to this 
problem, I am sure, and there will be 
variations depending on students, on sub- 
ject matter, and not least of all on teach- 
ers. This problem constitutes the great- 
est single educational challenge for the 
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future and requires for its solution great 
emphasis on laboratory instruction and 
proper attention to the experimental 
foundations of science. 


Conclusion 


In conelusion, may I plead not only for 
receptivity on the part of engineers to a 
new approach to our educational problem, 
but for an urgent and compelling demand 
by them for such a new approach. To 
implement successfully any significant 
changes, I must mention the role that 
textbooks play. In the last analysis, the 
only realiy effective means of communica- 
tion of new ideas and patterns of educa- 
tion are provided by the textbooks used 
by the teachers throughout the country. 
I am sure that our friends in the publish- 
ing business stand ready to do all they 
can to help bring into being suitable 
textbooks of a new character which will 
help us in our endeavors. Of course, we 
must remember that the publishers have 
their problems too, and we certainly can- 
not except them to publish large numbers 
of books for which there is a negligible 
market. 

Essential to the success of any effort in 
this domain is cooperative planning by 
both engineers and physicists, encompass- 
ing far reaching changes in our current 
educational pattern. This planning should 
aim at establishing a broad framework 
and broad objectives; the details and 
choice of paths leading to these goals must 
be left to individual schools and their 
faculties. 

This, then, is my assessment of the real 
challenge to be met if engineering educa- 
tion is to meet adequately the require- 
ments of our modern world and to fore- 
see intelligently the expanding horizons 
of the future. In helping attain these 
ends, physics can and should play a most 
important role. 


| 
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Employers, Ethics and Novice Engineers* 


By CLEMENT J. FREUND 


Dean, College of Engineering, University of Detroit 


A dean of engineering earns his living 
by doing a number of things. One of 
these things is to listen patiently and 
sympathetically whenever an alumnus, es- 
pecially a recent graduate, feels like 
weeping on his shoulder. 

Not long ago such a one was in my 
office to tell me his troubles. His trou- 
bles were really not very serious. He was 
two years out of college. He had a good 
job in one of our Detroit automobile man- 
ufacturing corporations. As I remember 
it, he had something to do with the de- 
velopment and redesign of the combustion 
area above the pistons. He was making 
good progress as far as I could see. But 
he was restless and dissatisfied, and he 
thought that he ought to resign and look 
somewhere else. 

This interview was a familiar experi- 
ence. It seems that very many of our 
engineering graduates are unhappy and 
discontented. 


A Comparison 


I could not help comparing this recent 
graduate with a young physician of my 
acquaintance who is an interne in a hos- 
pital near my home. 

The young physician studied eight 
years following high school; the young 
engineer four years. 

The physician spent about $10,000 in 
tuition and fees—or his parents did; the 
engineer about $2500. 

The physician has impossible working 
hours. He is on eall day and night; the 


* Presented at the Relations with Indus- 
try Division, American Society for Engi- 
neering Education, University of Illinois, 
June 15, 1954. 
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engineer works an easy forty hours per 
week, 

The physician is married but lives at 
the hospital. He gets his meals there al- 
though he has an occasional day off. The 
engineer lives pleasantly with his wife 
and small son in a five room apartment, 

The physician is paid $1200 per year, 
and his keep; the engineer was paid 
$4600 per year when he graduated, and 
he gets more than that now. The physi- 
cian is contented with his rugged and 


meager assignment; the engineer is sit- | 
ting on top of the world and is dissatis- — 


fied. 


Obviously, the young interne has some- | 


thing which the engineer does not have. — 
The engineer has an immense advantage © 
over the interne in every respect except | 
That something 


for that something. 


makes the young interne happy with his © 


lot, while the engineer is clearly unhappy. 


I know both young men very well. I | 


have studied the attitudes and mode of 
life of each. I have just about made up 
my mind that I know the secret of the 
interne’s peace of soul. 


Professional Standing 


The interne is a member of a great 
profession; he is proud of it and happy 
about it. The engineer may belong to a 
profession some day but he is not sure. 
Certainly he does not think much either 
of his profession or about it. 

The interne is respected. He enjoys 


all the strictly professional privileges of | 


the oldest surgeon on the staff. He has | 


the title of doctor, and all in the hospital 
address him as doctor. He has authority 


JournaL oF ENGINEERING Epucation, JAN., 1955 


over 


ployee 

Nob 
questic 
senior 
do not 
and th 
eal sta 

The 
anothe 
sands 
roll el 
has av 
lege tz 
sonnel 
body ¢ 


Wh: 
ing etl 
Let m 
are 
entists 
most ¢ 


-tempti 


Other 
achiev 
But tl 
consol. 
ployer 

This 
argum 
have 1 
the pr 
neers. 

Emy 
technic 
neerin; 
petene 
sional 
is ma 
compe 
and in 

Eng 
ought 
ethical 


concer 
ability 

Whe 
the etl 


| 
| 
i 


cs 


nours per 


t lives at 
there al- 
off. The 
his wife 
partment, 
per year, 
was paid 
ated, and 
he physi- 
and 
er is sit- 


3 dissatis- 


has some- | 
not have. 
dvantage 
et except 
something 
with his 


unhappy. 


well. 


mode of 
made up 


et of the | 


great 
nd happy 
long to a 
not sure. 
ich either 


enjoys 
vileges of 
He has 


hospital 
authority 


Jan., 1955 


EMPLOYERS, ETHICS AND NOVICE ENGINEERS 


over nurses, attendants and other em- 
ployees, many of them twice his age. 

Nobody in the hospital may openly 
question his medical judgment except 
senior physicians and surgeons. Patients 
do not know the difference between him 
and the younger men on the regular medi- 
eal staff. 

The engineer, on the other hand, is just 
another employee, no different from thou- 
sands of toolmakers, assembly men, pay- 
roll clerks, draftsmen and the like. He 
has authority over nobody. He is a col- 
lege trained engineer but, except for per- 
sonnel officials, nobody knows it and no- 
body cares. 


Significance of Ethics 


What has all this to do with engineer- 
ing ethics? A great deal, it seems to me. 
Let me start this way. Many employers 
are worried about the Engineers and Sci- 
entists of America. This is the union, as 
most of you know, which is currently at- 


tempting to enroll employed engineers. 


Other unions have tried, and none have 
achieved more than an ambitious start. 
But the succession of failures is small 
consolation to nervous engineering em- 
ployers; this union might succeed. 

This brings us to the core of the whole 
argument. In my view, employers will 
have no union trouble if they recognize 
the professional character of their engi- 
neers, 

Employers, of course, do recognize 
technical ability and competence in engi- 
neering. But technical ability and com- 
petence are not the sum total of profes- 
sional standing. Professional standing 
is made up of two elements: technical 
competence and training, and high honor 
and integrity, or ethics. 

Engineering employers, it seems to me, 
ought to be as much concerned about the 
ethieal standards of engineers as they are 
concerned about technical education and 
ability. 

When I say ethical standards, I mean 
the ethical codes of the engineering pro- 
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fession. I do not mean the special poli- 
cies and regulations of the particular 
corporation in which the engineer is em- 
ployed. I make this point because em- 
ployers occasionally call an employee un- 
ethical merely because he has violated 
some regulation of the individual em- 
ployer which pertains only to his busi- 
ness. 

It would be interesting to gather here 
at Urbana all the seniors of the Univer- 
sity of Illinois who were interviewed by 
employers this year. I suppose there are 
hundreds of such students. It would be 
interesting to inquire of this crowd of 
seniors if a single one of them was asked 
by any interviewer what he knows about 
the ECPD code of engineering ethics; or 
about the code of the American Society 
of Mechanical Engineers, the American 
Society of Civil Engineers, ete. Not a 
single hand would be raised in answer to 
your question. 

When engineering employers habitually 
and regularly insist that engineers shall 
know their ethics, just as they insist that 
engineers shall be technically competent, 
they will have gone a long way toward 
giving engineers professional standing. 
Then, and not until then, will engineers 
enjoy the professional standing of physi- 
cians and lawyers in the employ of cor- 
porations. 

Once the employer has given his engi- 
neers full professional standing, he can 
safely discard the countless rules and 
regulations of the familiar employees’ 
handbook, as far as his engineers are con- 
cerned. If he explains to his engineers a 
few basic policies of his corporation, he 
can thereafter safely depend upon their 
honor and integrity as professional engi- 
neers. 


Solution 


The employer who does all this need 
not worry about the Engineers and Sci- 
entists of America, nor about any other 
engineering union. If he will give to en- 
gineers the personal privileges that go 
with professional status, he will have no 
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union problem in his engineering staff, 
and few personnel problems of any kind. 

Unions do not try to organize clearly 
professional people when they are known 
to be professional. Did you ever hear of 
the AFL or the CIO trying to organize 
the physicians of the Mayo Clinic at 
Rochester? Did you ever hear of an 
AFL or CIO union competing in Chicago 
with the Cook County Bar Association? 
Did you ever hear of the American Fed- 
eration of Methodist Ministers? Did you 
ever hear of some radical Italian union 
trying to organize the staff of cardinals 
and monsignori at the Vatican? 


No Misunderstanding. 


It is very easy for me to be misunder- 
stood about an issue like this. It may be 
important for me to explain at this point, 
and to explain emphatically, that I am 
not opposed to labor unions in their 


EMPLOYERS, ETHICS AND NOVICE ENGINEERS 


proper function, and when they are de- 
cently and legally managed. But I am 
positively opposed to labor unions in 
medicine, in law, in the ministry and in 


professional engineering. 


Conclusion 


We engineering educators must face up 
to our responsibilities. There are two 
sides to this question of engineering 
ethics. If General Electric, the Bell 
Telephone System, Westinghouse, Allis- 
Chalmers, and all other engineering em- 
ployers begin to look for young engineers 
who know their ethics, it is going to be 
up to us in the colleges to teach ethics. 

In the past, we have taught them to 
be reasonably competent in technology; 
but we have told them precious little 
about engineering ethics. 

I respectfully suggest that it is high 
time for us to mend our ways. 


College Notes 


Top national authorities in education 
and professional fields will participate in 
a series of 10 academic symposia sched- 
uled during the Centennial Year of 
Michigan State College in 1955. The 
Centennial year will open officially Feb. 
12 with Founders’ Day featuring an ad- 
dress by James B. Conant, former presi- 
dent of Harvard University and now U.S. 
High Commissioner of Germany. Other 


highlight programs will be an October | 


Convocation at which President Lisen- 
hower is expected to speak, and a world’s 
fair Centennial of Farm Mechanization 
in August featuring a century of farm 
equipment. The academic symposia will 
cover the fields of education, business, 
agriculture, home economies, engineering, 
science, the arts, communications and 
veterinary medicine. 
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Comments on Interim Report of Committee 
on Evaluation of Engineering Education 


Industry Views the Interim Report 


In cooperation with the ASEE Com- 
mittee on Evaluation of Engineering Ed- 
ucation, the General Electric Company 
has submitted the Interim Report to a 
number of leading industrial executives 
for their comments. The following is a 
summary of these comments. We re- 
eeived approximately 100 replies, about 
60 from within G.E. and 40 from electric 
utility executives. There is almost unani- 
mous agreement that the principles em- 
bodied in the Report represent a marked 
advance in engineering education. 

The specific comments, which largely 


‘emphasize portions of the Report, are 


grouped into five broad areas and ar- 
ranged approximately in the order of 
number of times mentioned. 


A. General 


1. The greatest shortcomings of the 
young engineer are inability to express 
himself and a deficiency in human rela- 
tions understanding. 

2. Corporations are in a better posi- 
tion than the colleges to teach engineer- 
ing practice. One reason for this is that 
engineering methods change so rapidly 
that a specific technique taught in the 
schools is likely to be obsolete by the 
time the student is ready to put it into 


practice. 


3. An engineering graduate should be 
educated, not merely trained. Since upon 
completion of his undergraduate training 
an engineer is merely beginning to learn, 
colleges should concentrate on providing 
the engineer with a broad base.. This 
means, a fundamental understanding of 
basie sciences and a humanities training 


that is closely coupled with his engineer- 
ing training. 

4. Some writers feel that more should 
be done to develop the latent creative 
abilities of the students. 


B. College Educational Methods 


1. The similarity and analogies of the 
concepts of the basic engineering fields 
should be emphasized. 

2. Greater differentiation should be 
made on the basis of ability and more 
opportunity should be provided for the 
gifted student to perform to the limit of 
his abilities. Here we are interested in 
the segment of the class which is capable 
of accelerated study. 

3. More attention should be paid to 
reading and study habits. The student 
who is taught to read rapidly and com- 
prehensively can double his productivity. 

4. The methods of attack utilized in 
solving overall engineering problems 
should be emphasized. 

5. Closer collaboration is needed be- 
tween the Physics, Engineering, and 
Mathematics Departments. The studies 
of Mathematics and Engineering should 
be well coordinated so that the student 
studying Engineering can make full use 
of all the mathematical tools available. 

6. Although engineering laboratory 
time can be reduced, we should be ecare- 
ful not to eliminate laboratories teach- 
ing basie experimental methods. Labora- 
tories can be used as problem solving 
experiences and they permit practical 
application of the theories. 

7. With the introduction of these pro- 
posed curriculum changes, motivation of 
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the student may become a problem since 
the student will receive less actual engi- 
neering education early in his college 
training. 

8. Periodic rating of professors is de- 
sirable since a proper balance of techni- 
cal competence as well as teaching ability 
appears to be necessary for effective 
teaching. 

9. The cooperative system for training 
technical people offers great advantages 
to both the student and industry. 


C. College Curriculum 


1. The greatest controversy in this 
area centered on the four versus five year 
curriculum. A slight majority favored 
the four year program, feeling that fur- 
ther college training was not always nec- 
essary and that widespread adoption of 
the five year course would reduce the 
number of graduates available. 

2. The student should be taught effec- 
tive presentation, both oral and written. 
Inability to express himself is felt to be 
one of the most severe shortcomings of 
the engineering graduate. In this con- 
nection, an attempt should be made to 
integrate the study of English composi- 
tion with technical report writing. 


COMMENTS ON INTERIM REPORT ON EVALUATION 


D. Changes in Pre-College Training 


The following 
mended in order to provide the colleges 
with better qualified high school grad. 
uates and to insure that the right peo- 
ple enter the engineering profession. 

1. More emphasis should be placed on 
counseling and guidance in the high 
schools. Aptitude and interest tests 
should be taken by all students and they 
should receive vocational counseling from 
qualified individuals. 

2. Early attention should be paid to 
study and reading habits. A course in 
comprehensive reading should be made 
available to high school students as an 
elective subject. 

3. In the high schools as in the col- 
leges more opportunity should be pre- 
sented for the interested student to per- 
form to the limit of his ability. Most of 
our high school education is directed to- 
ward the middle or lower portion of the 
class thus discouraging the initiative and 
wasting the time of the more capable stu- 
dents. 

Pau. J. Hess 

Engineering Services Division 

General Electric Company 


Comments on Evaluation Report 


Dr. Lynton E. Grinter, Dean 
Department of Engineering 
University of Florida 
Gainesville, Florida 


Dear Dr. Grinter: 


Under date of August 2, 1954, Mr. 
Clarence H. Linder, Vice President of 
the General Electric Company, forwarded 
a copy of the “Interim Report of the 
Committee on Evaluation of Engineering 
Edueation” to Mr. H. J. Cadwell, Presi- 
dent of the Western Massachusetts Elec- 
tric Company. In the letter of trans- 


mittal which accompanied the report Mr. 
Linder suggested that the committee 
would probably weleome comments on 


this report and that said comments | 


should be addressed to you. Mr. Cad- 
well has referred Mr. Linder’s letter and 
the report to me for study and comments. 

I wish to congratulate the committee 
on the completion of a very excellent re- 
port. It is evident that a great deal of 
work has been done on this general ques- 
tion and I think that the report repre- 
sents a very definite contribution to the 
solution of a difficult problem. 

We are in full agreement with the ob- 


jectives of engineering education as out- — 


lined in the report. We approve the 
placing of emphasis in undergraduate 
work upon fundamentals of mathematics 
and the engineering sciences. Emphasiz- 


changes are recom- 
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ing these particular features will go far 
toward realization of the first objectives 
of engineering education; that of provid- 
ing an adequate technical foundation. 
We have felt. for some time that the 
engineering school graduate was not, in 
a large percentage of cases, a really well 
educated individual. Quite frequently he 
lacks proper perspective and is inclined 
to place undue weight on some special 
feature of a problem. Many of these 
individuals lack ability to communicate 
their ideas and their understanding of 
what are generally known as the human- 
ities leaves considerable to be desired. 
The objective as set forth in the report 
of developing the individual along these 
lines meets with our full approval. 

Mr. Linder has suggested that we use 
this question “Are we convinced that 
the recommendations of the report will, 
if put into effect, produce the broadly 
trained, versatile young men the industry 
must have as recruits?” 

As a broad general answer to such a 


question, I would say that we are not 


convinced that putting these recommen- 
dations into effect will produce such men. 
However, I would modify this general 
statement by saying that it is our opinion 
that the following of these recommenda- 
tions will constitute a definite step in the 
direction of the desired objective. It is 
our opinion that additional work must be 
done before we can realize the goal men- 
tioned above. Further studies should in- 
volve both educators and representatives 
of industry. 

The Foreword of the report emphasizes 
the fact that very little space is given to 
an analysis and evaluation of graduate 
study in engineering. However, some 
reference is made to graduate study and 
certain questions regarding it are raised. 

On page 18 of the report the follow- 
ing statement appears: 


‘5. The demand of industry for engi- 
neers with more than baccalaureate educa- 
tion has resulted in extensive part-time pro- 
grams at the graduate level for industrial 
employees.’? 
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Following this statement a number of 
questions are raised. The first of these 
is: “Do such programs meet high grad- 
uate standards?” Does this question re- 
fer to academic standards or to standards 
set by industry? If academic standards 
are implied, we might counter this ques- 
tion with one somewhat as follows: Is it 
necessary that they should meet so-called 
high graduate standards? Is it not pos- 
sible that such courses might be given 
for the express purpose of improving the 
knowledge and usefulness of individuals 
in a particular field? It seems to me 
that before we can answer such questions 
it is necessary that we be sure of the ob- 
jectives of such a course of study. Under 
this same number a question is raised re- 
garding the sufficiency of part-time study. 
I think considerable care should be used 
in answering this question. In the past a 
great many individuals have been forced 
to rely on part-time study to obtain im- 
portant parts of their technical and other 
education. It is undoubtedly true that 
this condition will continue in the future. 
It seems to us therefore that one of the 
problems in connection with engineering 
education is to see that part-time study 
of such character as to provide degree 
programs comparable with those involv- 
ing full time resident study are available 
to those who require such education. 

To summarize, it is our opinion that 
the function of engineering education is 
to provide a well educated individual 
properly grounded in both technical and 
general educational fields who is in a 
position to continue his education after 
leaving college. We should bear in mind 
that the purpose of engineering educa- 
tion is to prepare individuals to imple- 
ment and lead in the development of 
a continuously growing and expanding 
economy. 

Very truly yours, 
WESTERN MassACHUSETTS 
ELEcTRIC COMPANY 
Signed: J. W. Bennett, 
Chief Engineer 
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Southern California Edison Company, 
Ltd. 

Edison Building 

Los Angeles 53, California 

October 8, 1954 

Mr. J. F. Davenport 

Vice President and General Manager 


A short time ago you sent me a letter 
that you had received from Mr. Clarence 
H. Linder, Vice President, General Elec- 
tric Company. At that time you re- 
quested that I study the Interim Report 
of the Committee on Evaluation of Engi- 
neering Education that came with Mr. 
Linder’s letter and offer any ideas con- 
cerning it. I asked Mr. R. H. Adams to 
help with this and our combined observa- 
tions follow: 

After reading the report we believe 
that the major question concerns the bal- 
ance between fundamentals (basic science 
—engineering science) and specialization 
(practice). Two quotations from the re- 
port lend emphasis to this: 

“The instructional goals of engineering 
education include helping the student to 
learn to deal with new situations in terms 
of fundamental principles on his own in- 
itiative, and with confidence and sound 
judgment. The goals should include mo- 
tivation to keep abreast of the new devel- 
opments in science and technology, and 
to continue to grow intellectually in both 
professional and cultural areas through- 
out life.” 

Our feeling about practice coincides 
with another quotation from the report: 

“The engineering art taught in colleges 
will normally reflect practice that is al- 
ready, in part, obsolete since teachers’ 
knowledge of practice becomes rapidly 
outdated.” 

The Interim Report suggests the time 
distribution in scientifically oriented en- 
gineering curricula as shown below: 


21 semester hours 


(1) Humanistic-Social 

(2) Math and Basie Sci- 
ence (about equal 
in weight) 


36 semester hours 
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(3) Engineering Science 36 semester hours 
(4) Required Technology 7 semester hour 
Total for the 


Common Stem 100 semester hours 


(5) Major Departmental 


Sequence of Engi- 
neering Analysis, 
Design and Engi- 
neering Systems 
(6) Options or Electives 
in (a) Humanistic- 
Social, (b) Man- 
agement, (c) Basic 
Science, (d) Engi- 
neering Science, 
(e) Research or 
Thesis, (f) Engi- 
neering Analysis 


21 semester hours 


and Design, (g) 

Technology 17 semester hours 
Total for the 
4-Year 
Curriculum 138 semester hours 


We were interested to see how the four 
major schools of engineering in the State 
of California compared with this pro- 
posed course of study. Consequently, we 
sent for the catalogues of the schools of 
engineering of California Institute of 
Technology, University of California, 
University of Southern California and 


Stanford University. The point of com- : 
parison was to determine whether or not | 


any of these colleges were conducting — 


their schools of engineering along the 


lines proposed by the report which would © 
mean that approximately three years out — 


has b 
of humanistic-social studies, mathematics, 


of the four would be spent in the area 


basie science, engineering science and re- 
lated technology. 


semester hours of the year for speciali- 
zation and optional studies connected 
with that specialization. 

Stanford University closely parallels 
the time distribution shown in the chart 
above. The California Institute of Tech- 
nology approaches the recommendations 
made above but the general basic courses 
for all types of engineering are not as 
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uniform as those of Stanford University. 
The specialty subjects at the California 
Institute of Technology are more widely 
disbursed through the four years than 
those of Stanford. The University of 
California and the University of South- 
ern California are farther out of balance 
between fundamentals and specialization 
subjects. Except for the University of 
California the four Universities meet the 
requirements (total number of semester 
hours) of the report in the humanistic- 
social area. None of the schools offered 
all the work that the report recommends 
in mathematics, electronics, chemistry and 
general physics, particularly in the area 
of nuclear and solid state physics. 

It would seem then that Stanford Uni- 
versity and California Institute of Tech- 
nology are attempting to teach the fun- 
damentals with enough specialization so 
that the graduate would be able to secure 
and develop on a job. 

The report stresses the need for study 
in the humanistic-social areas of educa- 
tion. We feel that this training is essen- 
tial to any college graduate. The ability 
to communicate clearly becomes more im- 
portant as our society becomes more 
complex both socially and economically. 
Training in the principles of human be- 
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havior (human relations) is an asset that 
is recognized in all phases of living. 

The report states it is more important 
that a teacher be an expert in his field 
than that he have a certain number or 
kinds of degrees. From our own experi- 
ence in teaching we can lend wholehearted 
support to this idea. The instructor 
whose chief interest is in his subject gives 
purpose and meaning to his teaching that 
cannot be accomplished by the “degree 
collector.” 

If this new emphasis in engineering 
will create an inquisitive attitude in stu- 
dents so that they will not “rest on their 
degree” but will actually begin to become 
educated as they apply their information 
and training on some actual job, the idea 
should have the concentrated support of 
business and industry. 

It was mentioned above that funda- 
mentals change slowly. In education, 
practice has changed slowly also. We 
feel that the interim report is an attempt 
to apply a new workable practice to the 
old educational fundamentals. 


Yours very truly, 
K. K. ALLEN, 


Manager of 
Industrial Relations 


To: A.S.E.E. Committee on Evaluation 
of Engineering Education 


The University of Illinois committee 


_ has been unable to reach anything ap- 


proaching unanimity with regard to the 


- major implications of the report, so that 


it appeared inadvisable to attempt to ex- 
press a majority opinion. Rather, this 
preliminary report is intended to present 
the principal objections raised by various 


up in particular certain phases of the In- 
terim Report which were considered to be 
ambiguous. 

Most of the committee members were in 
agreement that the manner of implemen- 
tation of the stated objectives as proposed 


on pages 21 and 22 does not appear to be 
consistent with the objectives themselves. 
Let us assume that a major objective of 
the Interim Report is a “broadening and 
deepening of the basic science content 
throughout all of the scientific and en- 
gineering portions of the curricula,” to 
borrow an expression from Secretary A. 
B. Bronwell. It appears that the intent 
of the authors is to achieve this broaden- 
ing by covering in some manner or other 
the nine topics listed as engineering sci- 
ences in addition to adding some material 
in physics and chemistry. <A large por- 
tion of our committee seriously doubt that 
many of the so-called engineering sciences 
can or will be presented in the manner of 
a logical development from basic scientific 
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principles within the span of a single se- 
mester course. This is particularly true 
when such a course is presented by one 
department for the students in another 


branch of engineering. Certainly, as now | 


taught, many of such courses do not merit 
the term “engineering science.” There is 
serious doubt in our minds that the re- 
quirement of a number of courses of this 
type will achieve the type of broadening 
apparently intended by the statement of 
the objectives. 

Although the Interim Report qualifies 
its recommendations again and again, it 
still carries the implication that all engi- 
neering curricula should include all nine 
of the so-called engineering sciences to 
the extent of a specified minimum in se- 
mester hours. This seems to us to be 
much too restrictive. The impact of a 
requirement of this type upon certain 
curricula now accredited by E.C.P.D. 
would be shattering. In one ease, at the 
University of Illinois, it would require 
shifting from 15 to 20 semester hours, 
depending upon the interpretation, from 
the major field to the engineering science 
block of courses. Surely, the authors of 
the Interim Report did not envision this 
type of emasculation. 

The committee is more inclined to fa- 
vor, instead, a proposal in which any 
given curriculum might be expected to 
include perhaps six of the nine topics 
listed, but with no specification set on the 
number of hours devoted to each. In 
June 1954, the University of Illinois Col- 
lege of Engineering adopted a common 
core including six of the nine subjects 
listed as engineering sciences, specifying 
the coverage by topical outline rather 
than by specification of hours. Moreover, 
it is reasonable to expect that in a given 
curriculum considerably more than 6 se- 
mester hours of “engineering science” 
may fall within the major field of special- 
ization. To cite an extreme case, curric- 
ula in Electrical Engineering commonly 
include 15-20 semester hours of basic ma- 
terial on circuits, fields and electronics. 
It is logical that much of this material 
should be included in the scientific block 
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of courses. This, of course, means that out fc 
the “common stem” for all curricula there 
would be reduced somewhat from that) inclus 
recommended. listing 
In order to insure breadth of coverage, | ificatic 
however, it could be proposed that each § would 
curriculum should include significant of. pretat 
ferings of material, presented as a basic | port. 
science with application to engineering The 
problems, in each of the following areas | other 
(over and above the material presented | thoug! 
in elementary physics) : generé 
1. Mechanics (Statics, Dynamies, Fluid fow 
Mechanics, Resistance of Materials) given 
2. Heat (Thermodynamics, Heat Trans- gree it 
fer) petenc 
3. Electricity (Electrical Circuits, The 
Fields, Electronics) that 
The above grouping represents a more beyone 
appropriate distribution of emphasis, we 
believe, than the listing of the nine topies 
separately, as is done in the Interim Re- 
port. <A fourth group including engi- Tl 
neering materials and physical metallurgy T 
was considered but was not included be- techni 
cause these topics do not lend themselves | ASEE 
as well to presentation as “engineering | be acc 
science.” However, with recent rapid ad- A 
vances in solid state physics, the day is ceding 
drawing near when these subjects can and sg 
will be developed in a more logical man- © Univer 
ner than has been possible in the past.  sqvort 
When this is achieved, this area might tg eon 
well be considered to be an additional  vertise 
essential branch of “engineering science.” | 
The term “engineering science” and | INSTR 
the listing of the nine topics under that infield 
heading has given our sub-committee m0. i, pa, 
end of trouble. In the first place, “engi- Should 
gineering science” is defined only by a some ri 
listing of topics, which, in the minds of | guiding 
some, is no definition at all. Secondly, © levels, 
the topics listed as engineering sciences ‘ation 
can be and are being presented variously _ | Instr 
as basic science, as engineering applica- 
tion of basic science, as the applications 
of empiricisms, or as engineering art, de- sired 1} 
pending upon the topic and where it is ing. F 
being taught. To many readers, the | o¢ ci; 
topics listed will mean courses as they art } stitute, 


presented today, and unless it is brought 
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out forcibly that something else is meant 
there will be continuing opposition to the 
inclusion of many of these topics in a 
listing of “engineering sciences.” A clar- 
ification of the term “engineering science” 
would be extremely helpful to the inter- 
pretation of the real meaning of the re- 
ort. 
. The committee has considered several 
other phases of the Interim Report, 
though briefly. There appeared to be 
general concurrence that the material on 
selection of faculty was sound, though a 
few would prefer that less emphasis be 
given to the importance of the Ph.D. de- 
gree in contrast to other measures of com- 
petence and potential. 

The committee is in general agreement 
that an additional course in mathematics 
beyond calculus is desirable for practi- 
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eally all engineering students. There was 
some belief that the additional course 
should not be fixed specifically as differ- 
ential equations, in accord with the view 
expressed on page 21 of the Interim Re- 
port. 

It is hoped that the views expressed 
will be of some assistance to the com- 
mittee in their revision of the Interim 
Report. 

W. R. CHEDSEY 

J. C. Dietz 

V. P. HESSLER 

H. H. Hiton 

J. E. PEARSON 

W. S. 

C. P. SLICHTER 

W. E. Buacx, Chairman, 
Committee on Evaluation 
of Engineering Education 


Teaching Positions Available 
The following rules were adopted by the General Council of the ASEE: 


The privilege of advertising for teaching positions is extended only to colleges and 
technical institutes which are either Active or Affiliate Institutional Members of the 


ASEE. Advertisements must be for positions available only. 
be accepted for an individual seeking a job. 


No advertisements will 


Advertisements must be submitted not later than the first day of the month pre- 


ceding the month of issue. 


maintain personnel files or supply detailed information about jobs. 


Because of limited staff, the ASEE headquarters cannot 


In replying to 


vical man- | 

the past. 
rea might © 
additional 
science.” 
ence” and | 
under that 
amittee no 
ace, “engi- 
only by a> 
minds of 
Secondly, 
sciences 
| variously © 
g applica- 
pplications 
ng art, de- 
vhere it is 
aders, the 
as they are 
is brought 


blind ads, address letters to American Society for Engineering Education, Northwestern 
University, Evanston, Illinois and give blind ad number. Information and rates for 


_ advertising in the Journal can be received by writing ASEE Headquarters. In order 


to conserve space and achieve uniformity, the privilege is reserved to rearrange ad- 


vertisements. 


INSTRUCTOR AND ASSISTANT OR AS- 
sociate professor for teaching and research 
in field of metals processing. Courses given 
in basic and production machine tools. 
Should be interested in and qualified for 
some research in metal cutting; capable of 
guiding graduate students at advanced 
levels. Salary and rank dependent on edu- 
cation and experience. East. White JA-1l. 


_ INSTRUCTOR IN CIVIL ENGINEERING, 


preferably with M.S. degree and practical 
or teaching experience; major interest de- 
sired but not required—sanitary engineer- 
ing. Position open fall 1955. Department 
of Civil Engineering, Rose Polytechnic In- 
stitute, Terre Haute, Indiana. 


INSTRUCTOR OR ASSISTANT PROFES-— 
sor with M.S. in Civil Engineering to teach 
surveying, soil mechanics, fluid mechanics, 
and normal civil engineering laboratories. 
Should be active in technical and profes- 
sional organizations. Salary and academic 
rank open depending on degree and experi- 
ence. Position starts September, 1955. Lo- 
cation, Ohio. Write JA-2. 


ASSISTANT OR ASSOCIATE PROFES- 
sor in Electrical Engineering with an ad- 
vanced degree and experience, to teach in 
the power field. Should be active in tech- 
nical and professional organizations. De- 
gree and experience to determine academic 
rank and salary. Position starts September, 
1955. Location, Ohio. Write JA-3. 


Teaching Positions Available are also listed on Page 430 


Report on the Carnegie Conference on the 
Impact of Solid State Science on 
Engineering Materials 


By GLENN MURPHY, Conference Secretary 
Professor and Head of Aeronautical Engineering, Iowa State College 


Representatives from about 45 colleges 
and universities and from nearly a score 
of industrial and government organiza- 
tions met at Carnegie Institute of Tech- 
nology, 21-25 June, 1954 to discuss the 
latest developments in solid state science 
and to consider the ways and means of 
incorporating these developments into en- 
gineering curricula. The conference was 
sponsored by Carnegie Institute of Tech- 
nology, 21-25 June 1954 to discuss the 
the active cooperation of the National 
Science Foundation and ASEE. Assist- 
ant Dean J. W. Graham and Prof. J. E. 
Goldman were the conference chairmen. 
General plans for the meeting had been 
made at the Allerton conference in 
March.* 

The papers that were presented on the 
technical phases of the developments in 
solid state science are scheduled to be pub- 
lished early in 1955 in a volume edited by 
Professor Goldman. The presentations 
included discussions on the Structure of 
Matter by Prof. Harvey Brooks of Har- 
vard and Prof. J. Bardeen of the Univ. 
of Illinois; Phase Transformations and 
Their Influence on Metallic Properties by 
Prof. H. Jones of Imperial College and 
Carnegie Inst. of Tech., with Applications 
of Modern Theory of Metals by Prof. R. 


* A Report on the University of Illinois 
Summer Institute Conference on Solid State 
Physics in the Engineering Curriculum, 
Glenn Murphy, Journal of Engineering 
Education, 44: 494-498, May, 1954. 


Smoluchowski of Carnegie Inst. of Tech,; 
Surface Effects and Properties by Prof. 
R. Gomer of the Univ. of Chicago; Intro- 
duction to Dislocations and Plastie Theory 
by Prof. Smoluchowski, Plastie Properties 
by Prof. H. Paxton of Carnegie Inst. of 
Tech., Phase Transformations by Prof. 
T. A. Read of Columbia Univ., and Grain 
Boundary Effects by Prof. Earl Parker of 
the Univ. of California. The session on 
Magnetic Properties included papers by 
Prof. Goldman and Dr. R. M. Bozorth of 
Bell Telephone Labs. A paper on Semi- 
conductor Theory by Prof. K. Lark-Horo- 
witz of Purdue was given by Prof. B. RB. 
Gossick, followed by a discussion of Ap- 
plications to Engineering Devices by 


Prof. W. J. Leivo of Carnegie Inst. of | 
Tech. Dr. Harrison Davies of Mellon In- — 


stitute talked on Glass Science and Tech- 


nical paper of the conference was on the 
Physics and Chemistry of Cements by Dr. 


sociation. 
of the problem was struck by Dean B. R. 


stated that the purpose of the conference 
was to review the content of solid state 
science in relation to materials, to con- 
sider what this science has to offer engi- 
neers and to help determine what place 
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it should have in engineering education. 
He indicated six groups of pertinent ques- 
tions. 

1. What are the essentials of solid state 
physies as they relate to engineering 
education? 

2. How can they best be taught, by 
whom, at what level, in what year, 
for how many credits and with or 
without laboratory? 

3. How can solid state science be uti- 
lized in subsequent engineering 
courses to realize its full value? 

4, What prerequisites in mathematics 
and physies are needed? 

5. What special difficulties are likely to 
be encountered ? 

6. How can space and time be found in 
curricula for this material? 


Formal discussion of these and allied 
questions took place at two sessions dur- 
ing the latter part of the conference fol- 
lowing most of the technical presentations. 

Taking part in the discussion of the 
educational aspects were ‘representatives 
of curricula in aeronautical engineering, 
ceramic engineering, civil engineering, 
chemical engineering, electrical engineer- 
ing, engineering mechanics, mechanical en- 
gineering, metallurgical engineering and 
physics. There were more representatives 
from physics departments than from any 
other department, with electrical engineer- 


_ing second. The other curricular depart- 


ory of the _ ments were about evenly divided in repre- 
Polymers sentation. 


Recurrent Theme 
Throughout the open discussion there 
ing developments of the next quarter cen- 


tury or more will be closely linked to the 
research that is being done today and that 


_ those phases of research that will con- 
Jean B.B. | tribute to a better understanding of mate- 


arks. He | rials are of prime importance. In addi- 


tion, it was apparent that there existed 
an appreciation of the fact that the pres- 
ent limitations in many engineering de- 
velopments is a direct result of the limita- 
tions in our knowledge of the properties 
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of materials, and that those concepts and 
principles useful in explaining or point- 
ing toward an explanation of how mate- 
rials will behave in stress, electrical or 
magnetic fields are particularly significant 
in engineering at the present time. An 
undertone of urgency was apparent—an 
expressed indication that immediate at- 
tention needs to be given to incorporating 
the concepts and principles into some of 
those curricula where they do not already 
exist. On the other hand, is was clearly 
recognized that extensive training in solid 
state physics would be justified for only 
a small percentage of the engineering stu- 
dents, and that it would not be desirable 
at the present time to introduce a re- 
quired course in solid state physics at all 
schools and in all curricula. 

However, all of those who spoke in the 
open discussion favored the inclusion of 
at least some aspects of solid state science 
in engineering curricula, thereby confirm- 
ing the resolution passed at the Allerton 
Conference. From the discussion it was 
evident that the term “solid state science” 
was being used to refer to the group of 
concepts and principles essential as a basis 
for explaining or pointing toward an ex- 
planation of the behavior of materials in 
stress, electrical or magnetic fields. Sev- 
eral speakers indicated that the principles 
have already been incorporated into exist- 
ing engineering programs, particularly in 
electrical and metallurgical engineering. 
In a few instances an introduction to the 
field is being given to all engineering stu- 
dents in the general physics courses. 

During the discussion it was brought 
out that there are four ways in which these 
concepts and principles may be made a 
part of the training of the engineering 
student. These are (a) the enrichment of 
existing courses in the various curricula, 
(b) the replacement of a specific portion 
of present appropriate courses with up- 
to-date material, (c) the utilization of 
available courses (generally in physics) as 
electives, and (d) the establishment of 
specific new courses in solid state physics 
or solid state science. 
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By the enrichment of existing courses is 
meant the use of appropriate examples to 
illustrate the application of the principles 
to the subject matter of the course under 


consideration. For example, in a course | 


in machine design the subject of work 
hardening of metals during fabrication 
might be introduced as illustrating a con- 
cept of how dislocation theory is related 
to the alteration of the mechanical prop- 
erties of metals. From the standpoint of 
the curriculum builder, this approach ap- 
pears to offer certain advantages. It puts 
the material before the student without 
having to drop any technical specialties or 
cut short the social-humanistie percentage 
of the curriculum. It also strengthens 
the tie between principles and their ap- 
plications in various courses and this is 
good. However, there are two weaknesses 
to this approach. One is that it assumes 
that each instructor is familiar with the 
principles under consideration, and the 
other is that even it he does know the 
principles that he will be willing to dis- 
place other examples and illustrations of 
other principles that he wishes to stress 
in order to introduce a consideration of 
concepts which frequently are qualitative 
rather than quantitative. 

Certainly much can be done with this 
technique, and it may be used to great 
advantage in helping to answer questions 
that arise in class. In fact, it will often 
be more meaningful when utilized in that 
way. Effective use of the technique is 
dependent upon the instructor’s knowing 
just what the student has had in his pre- 
requisite science courses, and this informa- 
tion can be developed through interde- 
partmental committees. At least one 
university has set up groups of interde- 
partmental committees which are helping 
to achieve closer cooperation between sci- 
ence and engineering. 

The second technique, that of replacing 
a specific portion of present courses with 
appropriate material in the field, is like- 
wise attractive from the standpoint that 
it does not involve discarding favorite 
advanced specialities in any curriculum. 


Certainly two weeks’ time can be gained 
in the average course in engineering mate. 
rials by discarding unessential descriptive 
material thereby providing an opportu. 
nity to introduce some solid state physics, 
The method of replacement has been used 
in electrical engineering curricula at vari. 
ous schools to make space for a brief 
treatment of semiconductors and their ap- 
plications in transistors. More solid state 
science can be introduced into metallurgy 
courses in this way. 

One question to be raised in conjune 
tion with the partial replacement ap. 
proach is whether a period of perhaps two 
weeks is adequate to permit a fundamental 
approach or whether that length of time 
is adequate only for a few examples. The 
answer to the question must be considered 
in the light of the extent of prerequisite 
courses. 


Elective Courses 


Elective courses in solid state physic 
are available at a number of schools, usu- 
ally in the physics department but ina 
few instances in engineering. The indica- 
tions at the Carnegie Conference, as at 
the Allerton Conference, are that very few 
engineering undergraduate students elec 
such courses. For those students conten- 
plating advanced study with a career in 
research, an undergraduate course in solid 
state physics appears highly desirable. 
However, at the time that there is an op- 
portunity to elect such a course, the stu- 
dent can hardly be expected to have made 


-an unalterable decision to enter research. — 


Another disadvantage inherent in the ex- 


elusive use of the free elective system for 


providing the training in solid state phys-— 
ies is that the subject matter is off the 


beaten track for the majority of students, 
and only a relatively small number wil 
have the opportunity of learning of its 
potentialities. 

The establishment of new courses i 
solid state science for engineers was cited 
as the fourth method of introducing the 
subject matter into the various curricula 
These could be in the form of a general 


i 


course 
appro? 
Confer 
semesti 
of mo 
similar 
versitic 
The 
course 
what i 
gested 
dassifi 
is to d 
cialty 
aspects 
in all 
reach 
ond p¢ 
tion of 
betwee 
the va 
the sul 
namics 
have | 
questic 
in viev 
the vai 
conside 
courses 
solutio 
crease 
stances 
quence 
throug 
in eacl 
ing. 
Rela 
of a si 
best pe 
career, 
ideas 
sion. 


| 
| 
| “At 
amples 
physic: 
i the un 
he ean 
4 
lems he 
a 
“ 
A 
could | 
solid 


be gained 
ering’ mate. 
descriptive 
2 
ite physics, 
; been used 
ila at vari- 
or a brief 
d their ap. 
solid state 
metallurgy 


n conjunc 
ement ap- 
erhaps two 
indamental 
th of time 
iples. The 
considered 
rerequisite 


ite physics 
hools, usu- 
t but ina 
Che indica- 
mee, as at 
it very few 
dents elect 
its conten- 
career in 
rse in solid 

desirable. 
2 is an Op- 
e, the stu- 
have made 
r research. 
in the ex- 


system 
state phys- 
is off 


f students, 
imber will 
ing of its 


courses il 
; was cited 
lucing the 
curricula. 
a general 


eourse for all engineers with the contents 
approximately as outlined at the Allerton 
Conference and extending over one or two 
semesters, or they could be in the forms 
of more specialized engineering courses 
similar to those being taught at some uni- 
versities. 

The introduction of a new required 
course automatically raises the question of 
what it will necessarily displace. Sug- 
gested answers to this question may be 
dassified into three groups. One solution 
is to drop a free elective, a technical spe- 
cialty or a course concerned with those 
aspects of the art of engineering that are 
in all probability obsolete before they 
reach the student in a textbook. A sec- 
ond possible solution lies in the elimina- 
tion of duplication. Possible duplication 
between the work taught in physics and 
the various engineering departments in 
the subject field of mechanics, thermody- 
namics, and electricity and magnetism 
have been cited for consideration. The 
question of the importance of differences 
in viewpoint and methods of approach in 
the various departments must be carefully 
considered before wholesale removal of 
courses is warranted. The third class of 
solutions includes those related to an in- 
crease in teaching efficiency. In some in- 
stances it may be possible to telescope se- 
quence courses, thereby gaining some time, 
through elimination of unnecessary detail 
in each and through more effective teach- 
ing. 

Related aspects, including an indication 
of a sincere desire to give the student the 
best possible education during his college 
career, are evident from the following 
ideas expressed during the open discus- 
sion. 

“At present there are relatively few ex- 
amples of the application of solid state 
physics, but it is important to develop in 
the undergraduate a point of view so that 
he ean recognize the elements of the prob- 
lems he will later meet.” 

“A better understanding of materials 
could be built up if the students had more 
solid state physies—but we must not neg- 
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lect the art of engineering. Chemistry, 
physics and mathematies all should be re- 
evaluated.” 

“The why of phenomena as well as the 
how must be part of the approach in 
basic courses.” 

“The elementary course must be qualita- 
tive rather than quantitative in nature, 
and should not replace the conventional 
elementary physics.” 

“More time could be spent on thermo- 
dynamics, bond theory, valence and bonds 
early in chemistry to lay the basis for later 
applications.” 

“Relatively little theory should be in- 
troduced in an elementary course, but an 
understanding is important.” 

“Part of the approach in a basic course 
is to develop a feeling on the part of the 
students for the order of magnitude of 
various effects.” 

“A suitable course can be introduced at 
the undergraduate level.” 

“Tt will be hard to lay out a single pro- 
gram suitable for all engineering stu- 
dents.” 

“The subject matter outlined in the 
Allerton Conference report can be added 
to the students’ program provided they 
have a sound basis in chemistry and me- 
chanics. The exceptions and limitations 
ean be treated in later courses.” 

“The material outlined at the Allerton 
Conference should be covered in two 
sophomore courses in physics and should 
prepare the graduate to read the current 
literature in the field.” 

“Once a few schools start using solid 
state physics in engineering curricula, 
others will follow.” 

“Engineers would like to see a method 
developed for getting from the structure 
of a erystal to the stress-strain diagram 
at a given temperature.” 

“One possibility is to introduce a survey 
foundation course to point out the mod- 
ern viewpoint and then to extend the 
treatment in later courses.” 

“With four semesters of physics re- 
quired for engineers, Rensselaer has a 
course similar to the introductory course 
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outlined in the report of the Allerton Con- 
ference. This introduces the basic back- 
ground of solid state physics but cannot 
give a quantitative treatment at the un- 
dergraduate level. The entire fourth 


semester is devoted to modern physics’ 


with particular emphasis on engineering.” 
“The principal problem is that of edu- 
eating the faculty.” 


General Agreement 


From the information on _ existing 
courses and from the ideas expressed in 
the discussion (of which the foregoing are 
only samples) it was apparent that there 
was general agreement with the recom- 
mendation of the Allerton Conference that 
work in solid state physics be introduced 
into the engineering curricula, and it was 
also apparent that no one of the plans 
outlined was predominantly favored over 
the others. There was general agreement 
that the selection of the plan or combina- 
tion of plans at a given institution must 
be governed by the institution, the ob- 
jectives of the individual curricula and 
the interests and aptitudes of the staff 
members concerned. 
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It was voted to recommend that iten 
III of the resolution adopted at the Aller. 
ton Conference be amended to read 

“that the implementation of these ob. 
jectives be achieved through the cooper. 
tive efforts of engineering and science de 
partments at each institution.” 

In closing the conference Dean R. Ff. 
Mehl of Carnegie Institute of Technology 
pointed out the revolutionary impetus that 
had been given to metallurgical engineer. 
ing twenty-five years ago by the introdue. 
tion of the concepts of chemistry and solid 
state physics, and indicated that a similar 
impetus was available in the other engi. 
neering fields through the application of 
solid state principles and concepts. He 
advised that the material not be isolated 
in a single course, but be introduced 
wherever possible in the various engineer. 
ing courses where it applies. 

A vote of thanks to Dean Teare, Asst. 
Dean Graham, and Prof. Goldman of 
Carnegie Institute of Technology, to the 
lecturers, and to the University of Illinois, 
the National Science Foundation ani 
ASEE for organizing an extremely stimu 
lating conference was heartily approved. 


College Notes 


A $250,000 Ford Foundation grant to 
Carnegie Institute of Technology was 
announced. The grant will be used in 
Carnegie’s Graduate School of Industrial 
Administration to finance fellowships for 
men looking toward careers in teaching 
and research in industrial administration. 
Activities under the new grant will sup- 
plement the Graduate School’s basic ob- 
jectives of training men for careers in 


business and industry, and its present 


-research into the behavior of business 


organizations, effective decision making, 
operations analysis, and related areas. 
The new $250,000 grant supplements 
earlier Ford Foundation awards of $167, 
000 to Carnegie’s Graduate School of 
Industrial Administration for research 
into more effective business organizations 
and decision-making. 
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Mathematics for Graduate Work in 
Engineering 
By JOHN W. CELL 
Professor of Mathematics, North Carolina State College 


Since much advanced mathematics is nec- 
essary to the understanding of graduate 
work in any field of engineering and to the 
reading of technical papers in that field; 
since much basic but advanced physics and 
engineering is likewise needed; and, fur- 
ther, since the study of mathematics must 
include derivations, illustrations, and ap- 
plications; therefore required instruction 
in mathematics for advanced undergrad- 
uate and graduate students in engineering 
must be different from that given to stu- 
dents of pure mathematics. This does not 


‘mean that such courses in applied mathe- 


matics would lack rigor. This does imply 
that the material in any one topic must be 
less comprehensive than that given in spe- 
cialized courses in pure mathematics. 
What is pertinent background in which 
to consider this required mathematics? In 
the first place ours is a period of experi- 
mentation in education at all levels and 
in all areas. There is more to learn in any 
one field today than there was twenty 
years ago and the content continues to 
grow. Because this is especially true in 
mathematics, committees from the Mathe- 
matics Association and the National Re- 
search Council are at work in the study of 
both content and objectives of the mathe- 
matics for high school instruction and for 
that normally studied in the first two 
years of college mathematics. In high 
school curricula some experimentation is 
underway, for example, to combine plane 
and solid geometry into a single-year 


*Presented at the Mechanics Summer 
School sponsored by A.S.E.E. at Urbana, 
Illinois, June, 1954. 
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course and to spend the gained semester 
on other mathematics. The experiments 
being conducted at the University of II- 
linois in improving high school instruction 
for prospective engineering students are 
being watched with great interest. At the 
college level the growing emphasis on the 
teaching of a combined course in analytic 
geometry and calculus is a part of this ex- 
perimentation and is reflected in the num- 
ber of textbooks now available for this 
type of course. 

One aspect of this experimentation con- 
cerns motivation. In colleges where cal- 
culus is used in the instruction in physics 
and where the teaching of mathematics 
and physics is somewhat correlated, there 
is an automatic motivation for the stu- 
dent in his study of mathematics. This 
motivation is necessary if students are to 
learn elementary mathematics and not 
merely earn course credits. Engineering 
problems courses for freshmen engineer- 
ing students can greatly aid in this motiva- 
tion. 

In colleges where mathematics is really 
used in the junior and senior courses in 
engineering instead of being avoided, mo- 
tivation for the study of mathematics is 
transmitted by the upperclassman to the 
freshman and sophomore. Such utiliza- 
tion of mathematics at the upper level can 
serve in other important ways. Let me 
illustrate with the question of beam prob- 
lems in strength of materials. Here the 
electrical engineering student would gain 
significant background for his later study 
in transients if the beam problems were 
solved by the double-integration method. 
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3/8 2/8 S15 ald. 

Fourier Integral x x x x x x 
Determinants and Matrices x > x x x x} 
Solution of Equations x x x x x x ix 
Ordinary Differential Equations x <x > x x |x 
Partial Differentiation, etc. x x x 
Multiple Integration, Improper In- 

tegrals, etc. x > 
Finite Differences, Interpolation x x x 
Elliptic Integrals x ex x x x x 
Gamma, Beta, Error Functions, etc. x x x x x x jx) x x 
Empirical Formulas, Curve Fitting, 

Numerical Methods x x xz 
Calculus of Variations x x 
Probability x x x 
Space Geometry x x x Xx 
Integral Equations x 
Tensor Analysis x 
Nonlinear Problems x 
Linear Transformations x x 
Quadratic Forms x x x 
Orthogonal Functions x 
Partial and Continued Fractions x x 
Dimensional Analysis x 
Advanced Mathematics in Physics and Engi- -The Mathematics of Physics and Chemistry | 


neering by Arthur Bronwell (Electrical 
Engineering), McGraw-Hill, 1953 

Methods of Advanced Calculus by Philip 
Franklin (Mathematics), McGraw-Hill, 
1944 

The Mathematics of Circuit Analysis by 
E. A. Guillemin (Electrical Communica- 
tions), John Wiley and Sons, 1949 

Advanced Calculus for Engineers by F. B. 
Hildebrand (Mathematics), Prentice- 
Hall, 1949 


Advanced Calculus by Wilfred Kaplan 


(Mathematics), Addison-Wesley, 1952 
Mathematical Methods in Engineering by 

T. Karman (Aeronautics) and M. A. 

Biot (Mechanics), McGraw-Hill, 1940 


by H. Margenau (Physics) and G. M. 


Murphy (Chemistry), Van Nostrand, 
1952 


Introduction to Applied Mathematics by 


F. D. Murnaghan (Mathematics), John 
Wiley and Sons, 1948 

Applied Mathematics for Engineers and 
Physicists by Louis A. Pipes (Electri- 
cal Engineering), McGraw-Hill, 1946 

Advanced Mathematics for Engineers by U. 
W. Reddick (Mathematics) and F. 1 
Miller (Mathematics), John Wiley and 
Sons, 1947 

Mathematical Methods in Electrical Engi- 
neering by Myril B. Reed (Electrical 
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The other two methods could then be left 
to a second course in strength of materials 
or to a succeeding course in civil engineer- 
ing where students would learn these use- 
ful concepts. The neglect of the double- 
integration method is an evidence that all 
of us tend to teach our courses as though 
all our students were majors in our par- 
ticular fields. 


More Emphasis on Understanding 


Motivation is inseparable from good 
teaching and intelligent study. Good en- 
gineering students should not be “cook- 
book specialists” in mathematics; mathe- 
matics is more than formulas in a hand- 
book! Instruction in mathematics should 
be divided between theory, drill problems, 
and applications. More emphasis should 
be placed on understanding and less on 
memorization, and time should be given 
to formulation of problems. Professor 
Meriam of the University of California 
states that “instruction in mathematics is 
generally weak for its seanty emphasis on 
the formulation of problems”; and other 
prominent engineering teachers have made 
the same contention. 

Prospective graduate students should as 
undergraduates take more mathematics 
and physics than the present minimum re- 
quirement. Courses such as the one in 
engineering problems at Carnegie Insti- 
tute of Technology for juniors and seniors 
in electrical and mechanical engineering 
ean aid greatly in developing mathematics 
beyond calculus. Dean Teare of that in- 
stitution writes that “the how of teaching 
(1) should help the student learn to an- 


_ alyze problems that are new to him with 


well-ordered thinking and (2) should pre- 
pare him to go on learning in the field of 
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mathematics on his own initiative and 
without the guidance of a teacher.” 

The usual two years of required mathe- 
matics for engineering students, however, 
is decidedly inadequate. Professor Pletta 
of Virginia Polytechnic Institute writes 
that such students are “absolutely illiterate 
technically and unable to read the litera- 
ture in any field without the equivalent 
of four years of mathematies.” If addi- 
tional mathematics cannot be given to all 
of the engineering students, at least there 
should be some method found to distin- 
guish prospective graduate students among 
the rising juniors and to give them addi- 
tional mathematics and physies in their 
undergraduate work. 

These students should take at least one 
additional year of mathematics in their 
undergraduate programs if they are to 
derive maximum benefit from their early 
graduate study. Before discussing the 
content of that year course let us compare 
the content of a number of available texts, 
as shown on the next two pages. Some of 
these are written by electrical engineers, 
some by physicists, some by mathemati- 
cians, and one by an aerodynamicist and 
an engineering mechanics professor. Some 
of these are unfortunately of the cook- 
book variety; others, however, give a more 
balanced treatment of mathematics and 
applications. 

An analysis of these texts will show 
agreement that this year of advanced un- 
dergraduate mathematics should contain 


a. Elementary ordinary differential 
equations, 

b. Infinite series, 

e. Fourier series, 

d. Bessel and related functions, 

e 


. Vector analysis, 


Engineering) and Georgia B. Reed 
(Electrical Engineering), Harper and 
Brothers, 1951 

Applied Mathematics for Engineers and 
Scientists by S. A. Schelkunoff (Tech- 
nical Staff of Bell Telephone Labora- 
tories), Van Nostrand, 1948 

Mathematical Methods for Scientists and 
Engineers by Lloyd P. Smith (Physics), 
Prentice-Hall, 1953 


Engineering Mathematics by Harry Sohon 
(Electrical Engineering), Van Nos- 
trand, 1944 

Higher Mathematics for Engineers and 
Physicists by Ivan S. Sokolnikoff (Math- 
ematics) and Elizabeth S. Sokolnikoff 
(Mathematics), McGraw-Hill, 1941 

Advanced Engineering Mathematics by C. 
R. Wylie, Jr. (Mathematics), MeGraw- 
Hill, 1951 
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f. Partial differentiation and elemen- 
tary partial differential equations, 

g. Integration including multiple inte- 
gration and improper integrals. 


It is my contention that this is enough - 


material for a one-year course if it is cor- 
rectly taught. In the first topic I am sup- 
posing that trick method of solving special 
differential equations have been omitted 
from this course. Linear differential equa- 
tions with constant coefficients are to be 
emphasized and particular solutions are to 
be obtained by several methods, including 
that of variation of parameters. The por- 
tion on differential equations should also 
include series solutions and brief attention 
to graphical and numerical methods of 
solution. Finally, I am supposing that 
differential equations are carefully derived 
from physical problems, solved by ap- 
propriate methods, and the results inter- 
preted in terms of the given problem. 
The same type of comment applies to the 
material of the other six topics. 

Modifications of this content would be 
made at some colleges where there are 
exceptions to customary practices. For 
example, if elementary mechanics is 
taught by vector methods, as is being done, 
for example, at Cornell University and at 
Carnegie Institute of Technology, vector 
analysis in the proposed course could be 
either compressed or eliminated. 

The discussion thus far has been devoted 
to background and to this one-year ad- 
vanced undergraduate mathematics course. 
Let us next consider the content of three 
one-year courses at the graduate level in 
mathematics. The first of these would be 
required of master’s-degree students and 
the other two additionally would be taken 
by Ph.D. students. As we discuss these 
courses, we must consider not only their 
present adequacy but also their value for 
the next ten years. It is pertinent to call 
attention to the joint committee from the 
American Mathematics Association and 
the American Society of Engineering 
Education under the chairmanship of Dr. 
G. B. Thomas, Jr. of M.I.T. This com- 
mitte is studying the content and objec- 
tives of engineering mathematics at the 
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undergraduate and graduate levels and is 
to make recommendations for improve. 
ment. 

Among these newer requirements, the 
solutions of non-linear problems and of 
more complicated ordinary and partial 
differential equations are of increasing 
concern in many branches of engineering, 
Methods of solution embrace numerical 
methods such as the relaxation method, 
and the growing use of analog and digital 
electronic computers. Parenthetically, the 
need in the next two or three years for 
between one and two thousand applied 
mathematicians to man these electronic 
computers is allied very closely with this 
discussion of course content and cours 
objectives. 

With this overall background we may 
now consider these three one-year grat- 
uate courses in detail. 


1. The first one-year course would con- 
sist of 
a. Complex variables including con- 


formal mapping and residue the- |. 


ory; 

b. Operational mathematics inelud- 
ing not only Laplace transforms 
but also the various Fourier trans- 
forms, Hankel transforms, and 
finite transforms; 

e. Solution of problems in ordinary 


and partial linear differential 


equations. 


This course would include derivations — 
For example, I would 
-derive the usual Cauchy equations for an > 
But I would merely 
outline the proof of the fundamental | 


in mathematics. 
analytie function. 


Cauchy theorem about the integral of an 
analytic function around a simple closed 
curve and would not go through the de- 
tailed derivation. 

This course would emphasize total prob- 
lems; that is, their formulation, their solu- 
tion, and their implications. Partial dif- 
ferential equations would be carefully 
derived by both the delta and the differ- 
ential languages and would be solved by 
appropriate methods such as separation of 
variables and transform methods; the im- 
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plications of the solutions would be dis- 
cussed. In some cases the formally ob- 
tained solutions would be verified ecare- 
fully, and in other cases this step would 
be waived. 

The various fields of engineering and 
science provide sources of total problems. 
For instance, applications of conformal 
mapping would be made to field problems 
such as those in fluid mechanics. Trans- 
form methods would be applied to solu- 
tions of problems in ordinary and partial 
linear differential equations, to integral 
equations, and to difference equations. 
Boussinesq’s results in elasticity, for ex- 
ample, are solutions of partial differential 
equations obtainable by these transform 
methods. (Drill in residue theory would 
occur in obtaining inverse Laplace trans- 
forms of partial differential equations.) 
Problems in wave motion, heat and diffu- 
sion, and in elasticity would be solved as 
partial differential equations. 

Among the appropriate texts for this 
course are the three books by Professor 


‘R. V. Churchill on Complex Variables, 


Modern Operational Mathematics in En- 
gineering, and Boundary Value Problems, 
all published by McGraw-Hill; and the 
pocket-sized book by C. J. Tranter on 
Integral Transforms in Mathematical 
Physics, published by John Wiley and 
Sons. 


2. A second one-year course would in- 
clude the following topics: 
a. Determinants and matrices, 
b. Advanced vector analysis, 
c. Tensor analysis, 
d. Space geometry. 


To avoid repetitiousness I shall omit 
from the discussion of the other two year 
courses all but a brief mention of their 
applications. 

Applications of determinants and mat- 
riees would be made to stability criteria 
(eg. Routh’s), to solution of simultaneous 
equations, to the concepts of superposi- 
tion and reciprocity, ete. Applications of 
tensor analysis in elasticity are readily 
available. 
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3. The third one-year course would in- 
elude 


a. Caleulus of variations, 

b. Integral equations, 

e. Finite differences and difference 
equations, 

d. Perturbation methods of solution 
and advanced boundary value 
problems, 

e. Numerical methods, 

f. Non-linear problems. 


Applications of these topics would be 
made appropriately and need not be de- 
tailed here. 

In both the second and third courses 
some of the mathematics would be pre- 
sented rigorously and some would be given 
in less detail. Applied problems would 
include formulation of the mathematics 
problem, the solution of that problem by 
one or sometimes two methods, and an 
analysis and interpretation of the results. 

Textbooks such as Methods of Applied 
Mathematics by F. B. Hildebrand of 
M.I.T. (Prentice-Hall, 1952), Mathemati- 
cal Methods for Scientists and Engineers 
by L. P. Smith of Cornell University 
(Prentice-Hall, 1953), and Applied Math- 
ematics for Engineers and Scientists by 
Schelkunoff (Van Nostrand, 1948) could 
be used appropriately for some of the 
material of the second and third courses. 
But more such books are urgently needed. 


Summary 


Let me summarize briefly. 

One year of advanced undergraduate 
mathematics and three one-year courses of 
graduate work have been outlined as re- 
quired material for Ph.D. students in en- 
gineering; half of this would be required 
of master’s-degree students. These courses 
would include some mathematics rigor, 
they would be less comprehensive of in- 
dividual topies than is traditional in math- 
ematies, and they would include the study 
of total problems: formulation, solution, 
interpretation. It is my conviction that 
the proposed courses provide in Dean 
Teare’s words “root concepts on which 
further education can be built.” 


Progress in Teaching English to Engineers* 


By C. A. BROWN 


Chairman, English Department, General Motors Institute 


Testimony that engineering graduates 
must have command of the arts of com- 
munication is not lacking. Employers are 
perfectly willing to make statements to 
that effect. All of us ean collect an im- 
posing array of such statements, some cri- 
tical, some helpful. On the other hand the 
evidence in engineering journals is that 
engineers do write. Some of them write 
quite well. 

In the face of criticism, however, almost 
instinctively our defenses bristle. We talk 
about inadequate preparation on the part 
of students, inadequate professional op- 
portunity for teachers, inadequate time 
provided for the proper courses, and so 
on. While some of these reasons may be 
appropriate in some institutions, I am con- 
vineed that our real problem for a long 
time was the lack of communication be- 
tween the English departments on the one 
hand and the engineering faculties and in- 
dustrial employers on the other. Some of 
the responsibility rests upon industry, but 
certainly some of it rests upon us. 

I can illustrate from the broader prob- 
lem of engineering education and the ex- 
tent to which it does or does not fill the 
needs of industry. There are some in in- 
dustry who have been critical of the engi- 
neering graduate because “he can not do 
anything.” They have attempted to apply 
pressure upon the engineering colleges to 
equip graduates with specific skills so that 
they will be immediately useful to their 
employers. This would lead to some form 
of training other than professional educa- 
tion as I understand it. Fortunately most 


* Presented at the annual meeting of 
ASEE, English Division, University of II- 
linois, June 15, 1954. 
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of our engineering colleges have resisted 
this pressure. 

Others have insisted that the engineer. 
ing graduate know “the fundamentals of 
engineering.” Upon this foundation each 
industry would train or educate the grad- 
uate in the applications of those funda- 
mentals in the particular industry in which 
he is employed. Now the problem becomes 
one of agreeing upon what constitute the 
fundamentals. That problem, in engineer- 
ing education, is being solved. 

The desire to have college graduates who 
can write and speak clearly reflects some 
of the same confusion. Some industrial- 
ists want engineering graduates trained to 
write a particular kind of report. Others 
insist upon “fundamentals.” Apparently 
they believe that each graduate should be 
supplied with an orthodox set of formulas 
for preparing reports that will meet spe- 
cifie situations. Industrialists’ ideas of 
what constitute fundamentals are not nee- 
essarily the same fundamentals that Eng- 
lish teachers are thinking about. Since 
most of the men in the employing situa- 


tion are old enough to have been reared © 
-and educated with a background of cer- © 


tainty as to what is “right,” they want 
young men who can use “correct” gram- 
mar, “correct” spelling and “correct” sen- 
tence structure. They do not relish any 
discussion, no matter how fascinating it is 
to the English teacher of the differences 
between prescriptive and descriptive gram- 
mar. They are not interested in semantics 
as a substitute for composition. Our con- 
cept of fundamentals is not always in ac 
cord with those of employers. 

Each of us ean illustrate from his own 
experience other instances of misunder- 
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standing between those of us who teach 
the engineer and those who utilize his serv- 
ices. Fortunately a great deal of this mis- 
understanding has disappeared. The tone 
of the papers today is very different from 
that of twenty years ago. Certainly our 
understanding has increased considerably. 


Significant Developments 


I should like to suggest then the follow- 
ing ways in which this understanding is 
being developed: 

1. One of the strong influences for the 
better has been the advent of the human- 
istic-social studies program in engineering 
education. You will recall that the report 
on engineering education in 1940 set up 
two stems: the scientific-technological and 
the humanistiec-social. With the establish- 
ment of the Humanistic-Social Division of 
the ASEE in 1944, there was a greatly 
stimulated interest in the non-professional 
courses for engineering students. Many 
schools enlarged their programs, in a few 
eases perhaps at the expense of English 
courses. In most of the schools, however, 
I believe that the creation or renaming of 
courses in line with the 1940 report ac- 
tually improved the status and prestige of 
the English teachers. The real extent of 
this influence will not of course be known 
until the study of humanistic-social pro- 
grams has been completed. 

2. We have had further reinforcements 
from the College English Association. In 
the past few years, CEA has been inter- 
ested in the preparation of college grad- 
uates to enter business and industry. The 
original stimulus was to prepare English 
majors for occupations other than teach- 
ing. Now, however, the scope has broad- 
ened to include the non-science liberal arts 
courses as well. 

Several English-Industry Institutes have 
been held to promote the understanding 
between people of industry and the college 
faculties. The latest was held last fall at 
the Corning Glass Center. A number of 
the papers that were read at that meeting 
were reprinted in The Saturday Review. 
You will also reeall that we held a joint 
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meeting with the CEA last year at the 
University of Florida. Another is to be 
held next week at Michigan State College. 
We are certainly pleased to have teachers 
of English in the traditional liberal arts 
colleges interested in preparing people for 
a realistic and worthwhile life even though 
they are English majors. 

In other words, the trend is toward a 
greater and more realistic understanding 
of the needs of college graduates and the 
consequent adaptation of courses to that 
end. 

3. For as long as I can remember there 
has always been an interest on the part of 
the engineering faculty in having grad- 
uates speak and write with the skill and 
grace expected of any college graduate. 
Gradually the English teachers and the 
engineering teachers have been getting 
better acquainted. Each has been winning 
the respect of the other. 

This increased understanding has led, of 
course, to greater cooperation which has 
manifested itself in different ways. For 
example, in some schools there has been an 
increase in the advanced courses given to 
engineering students. Some of these are 
specialized courses in report writing. Not 
so many years ago there was a very strong 
conviction in engineering schools that re- 
port writing was an engineering subject 
that should be taught by engineering 
teachers. One reason why report writing 
courses were set up and taught by engi- 
neering faculties in some schools was that 
the English teachers did not respond to 
the occasion. In more and more schools 
report writing is now being taught by the 
English staffs. This has led to various ex- 
periments in joint efforts. One was re- 
ported at our meeting in Florida last year. 
Another was reported in a recent issue of 
the Journal of Chemical Education. Each 
of us ean cite examples from our own 
schools. 

Another joint activity has been that of 
withholding credit in English composition 
courses until graduation. Papers sub- 


mitted in courses other than English are 
read. If the quality of writing is not that 


| 
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expected of a person who should have 
established his right to credit, he may be 
required to take remedial work in English. 
In the schools that I know of where this 


plan is in operation, the stimulus came _ 


from the engineering faculty and invari- 
ably the chairman of the activity is a pro- 
fessor of engineering. 

4. English teachers themselves are find- 
ing that there is a satisfactory career in 
teaching engineering and business admin- 
istration students. Apparently they feel 
that their efforts are being appreciated. 
Apparently also there is an increasing em- 
phasis upon the skill and art of teaching 
so that rewards of prestige, status, and 
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salary come to those who teach as well as 
to those who publish. 

They are seeking and receiving the 
equivalent of fellowships in business and 
industry. In the urban areas they are 
taking advantage of consultation work and 
teaching in industrial concerns. Some. 
times these were undertaken purely asa 
means of augmenting income, but I know 
that in a great many cases these activities 
have grown into a major interest. 


There are other indications that efforts 
are being made and that results are being 
obtained. I have presented these four as 
being the ones that are the most significant, 
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The following rules were adopted by the General Council of the ASEE: 
The privilege of advertising for teaching positions is extended only to colleges and 
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University, Evanston, Illinois and give blind ad number. Information and rates for 
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INSTRUCTOR IN ELECTRICAL ENGI- 
neering on or before February 1, 1955: 
One familiar with electric power and 
electronics; preferably some industrial ex- 
perience. Good opportunity for advance- 
ment. Franklin Technical Institute, 41 
Berkeley Street, Boston 16, Mass. 


AN INSTRUCTOR IN ENGINEERING 
Drafting and Machine Design on or be- 
fore February 1, 1955: One thoroughly 
familiar with theory and practical design 
who has had some industrial experience. 
Opportunity for advancement. Franklin 
Technical Institute, 41 Berkeley Street, 
Boston 16, Mass. 


INSTRUCTORS: 


Texas. 
1, 1955. 
teaching experience desired. 
to do graduate work. 
education and experience to W. E. Street, 
Head Engineering Drawing Department. 


PROFESSOR AND HEAD OF DEPART- 
ment of Electrical Engineering, University 
of Rhode Island, Kingston, Rhode Island. 
Five other staff members. Graduate work 
leading to master’s degree. Opportunities 
for research and consulting work. Apply 
to Dean, College of Engineering. 


Teaching Positions Available are also listed on Page 417 


TO TEACH 
neering Drawing and Descriptive Geometry _ 
-at Texas A. & M. College, College Station, — 
Appointment effective September 
B.S. Degree in Engineering and — 
Opportunity 
Submit record of © 


sities. 


An 


search 


being 
writin 
techni: 
or edi 
signm 
writin 
fessor: 
some 

pense ; 
consul 


Ow 
: grant 
: not te 
nical 
becaus 
will t 
to. A 
writin 
ment 
of ou 
|_| 
organi 
comin; 
or rea 
have t 
port 
While 
: ageme 
comes 
| this at 
costs 
| For th 
writin; 
the ea: 
contra 


as well as 


eiving the 
isiness and 
3 they are 
1 work and 
is. Some. 
urely asa 
yut I know 
e activities 
st. 

hat efforts 
; are being 
se four as 
significant, 


olleges and 
ers of the 
ments will 


month pre 
ers cannot 
eplying to 
rthwestern 
| rates for 
In order 
rrange ad- 


I ENGL 


2 Geometry 
ge Station, | 
September 
eering and 
Ypportunity 
record of 


E. Street, 
artment. 


DEPART- | 


University 
ode Island. 
duate work 
yportunities 
rk. Apply 
4 


Our Schools Can Teach Writing— 
If They Are Made To 


By J. H. WILSON, JR. 
Editorial Branch, U. S. Naval Ordnance Test Station 


Our schools do not teach writing. Let’s 
grant that to begin with. Our schools do 
not teach writing; they do not teach tech- 
nical writing. They do not teach writing 
because they have not been made to. They 
will teach writing when they are forced 
to. And one very potent voice in the cry 
and hue that our schools begin to teach 
writing is that of research and develop- 
ment organizations employing graduates 
of our technical colleges or our univer- 
sities. 

An increasing number of industrial re- 


search and development organizations are 


being forced to give a course in report 
writing to their scientists, engineers, and 
technicians. Professional technical writers 
or editors may be brought in for the as- 
signment, men employed in the company’s 
writing or editorial unit; university pro- 
fessors may be brought in, often from 
some distance and at considerable ex- 
pense; or, more expensive yet, a “writing 
consultant” may be called in. In a large 
organization where new men are always 
coming in, where men are being promoted 
or reassigned to jobs in which they will 
have to write reports, this training in re- 
port writing must be a perpetual process! 
While all this training is going on, man- 
agement must look on and wonder whether 
it is really worthwhile, whether any good 
comes of the course, whether all the money 
this attempt to teach decent report writing 
costs is going to profit the organization. 
For the process of trying to teach report 
writing is expensive. There is first of all 
the cash outlay if a man is brought in on 
contract solely to teach a reports course; 
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and if a man already employed is assigned 
to teach the course, his time, and the time 
of the men taking the course is lost pro- 
ductively. Inevitably management must 
ask: 

“Why do we have to teach our people to 
write reports? Why don’t our colleges 
teach our technical people to write re- 
ports?” 

It is a fair question. Why don’t our 
technical schools teach our technical peo- 
ple to write reports? Why don’t engi- 
neers and scientists learn to write some- 
place down the line in the sixteen years or 
more they’ve been in school? It is the 
contention of this paper that writing is 
not taught in our schools because industry, 
commerce, business, and government, all 
the agencies which use the products of our 
schools, have not demanded that writing 
be taught in the schools. 

The ability to write easily, quickly, and 
clearly is a vital part of the well-qualified 
technical man’s equipment. At least it 
should be. Technical men, however, are 
notoriously inept at writing; so notorious 
that a technical man who does write with 
ease, with vigor, and above all, with clar- 
ity, is an anomaly. I have on my desk 
right now a paper by an exceedingly able 
mathematical physicist, sent back by a 
journal for “a little editorial straightening 
out” as “suggested” by the comment sheet. 
The journal bounced the article because it 
was unreadable, though technically accept- 
able. It is so garbled that no less than a 
complete rewriting is called for. 

Whether the inability of technical men 
to write can or cannot be cured once they 
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are out of college, the finger of blame for 
this incompetence in writing must point to 
our schools, to the technical colleges which 
turn out our technical men. 


Two Basic Problems 


At least two basic problems are involved 
in teaching technical people to write re- 
ports—in school or after. First there is 
the rock-bottom problem of teaching them 
to write. Secondly there is the problem 
of teaching them to write technical re- 
ports. 

To take the this-above-all problem of 
teaching writing. The idea is abroad, and 
finds support in the highest circles, that 
writing can no more be expected of college 
graduates than piano playing. Witness 
Barzun’s article in the December 1953 
Atlantic, “English as She Is Not Taught.” 
Granted, if you are talking about “crea- 
tive writing”; good creative writers are 
even fewer than good bistro pianists. 
But writing that is a skill, that is a mere 
putting down on paper of organized 
thoughts and ideas, experiences and ex- 
periments, can be taught to people who 
have enough on the ball to get through 
college. Writing can be taught just like 
we learn to talk—by practice. You can 
teach almost anybody who can graduate 
from high school to write just like you can 
teach them carpentry and bricklaying, 
chemistry and physics, arithmetic and 
algebra. You can teach the basic skill of 
writing. Any teacher of writing knows 
this. An editor here in the office who 
teaches a night class in writing said only 
this morning: 

“One person in my class has talent. 
The rest I’m just teaching to write.” 

Once the notion is overcome that a god- 
given gift for writing is required to write 
technical reports, and it is recognized that 
the problem is simply that of teaching a 
skill, the factor of time required to teach 
this skill raises its hooded head. The 
press of a thousand other activities mili- 
tates against a decent job of either teach- 
ing or learning to write technical reports 
in college or after. 


What militates even more against ade. 
quacy in report writing is the attitude that 
writing is something that must be done, 
but really isn’t too important anyway, and 
we shouldn’t spend any more time on writ- 
ing reports than the absolute minimum. 
There is work to be done, let’s get some. 
thing, anything, scribbled down and pub. 
lished. Despite the fact that a technical 
man’s professional advancement depends 
so vitally on the papers he must publish, 
the general attitude toward report writing, 
toward all “paper work” is one of de- 
preciation. Confronted with the fact that 
ours is a literate, a “paper” civilization, 
where in the long run the papers written 
and published are at least as important as 
anything materially produced, this looking 
down the nose at reporting and “paper 
work” is self-annihilating. 

Learning to write takes time, and effort, 
and practice. The longer the practice, 
generally, the better the writing. That 
means that to teach writing as a skill in 
which high competence is expected, writ- 
ing practice must begin young and con- 
tinue over all the school years—grade 
school, high school, college. 

But you can’t expect grade-school or 
high-school students to be saddled with 
homework! You can’t expect them to be 
saddled with a weekly essay through grade 
school, high school, and even college! Our 
civilization may depend on literacy—and 
that means writing no less than reading, 
since writing is the primary means of re- 
cording our culture—but the discipline of 


-learning to write is too much to expe¢t 


of our children. (And psychologists and 


educators are finding that grade school, 
high school, and college students, and 


adults are not much better at reading than 
they are at writing.) 

The gist of this harangue is that writ- 
ing as a skill depends upon inculeating 
writing habits, and writing habits can only 
be built up by years of conscientious ef- 
fort. Learning grammar, however funds- 
mental, will not teach you to write. Only 
writing will teach you to write. Why isit 
that so many of your technical writers and 
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editors are technical men who somehow al- 
ways got stuck with writing reports? 
They got into the habit of writing! They 
could sit down anywhere, any time, and 
grind out a report. But this habit of writ- 
ing should be among the habits of any 
qualified technical person, not as an ideal, 
but as a minimum qualification. 

It is the practice, the building of the 
habit that is the important thing. Precept 
alone, instruction in grammar and prin- 
ciples of writing and organization, will 
not inculeate the habit of writing. Iron- 
ically—and sadly—our college people are 
not taught even grammar; they are not 
taught the principles of organization. 
Anyone who has taught college freshman 
English knows that in a class of twenty- 
five students he is lucky to have two or 
three who have a sound foundation in 
grammar. The pitch these days is “for- 
get grammar!” Sure, forget grammar, 
ignore it completely if you liike—once you 
know it! Just like you forget algebra 
when you get to calculus; you manipu- 
And in 
higher mathematics you may break the 
rules of algebra, but you do it consciously ; 
you know what rules you are breaking! 


Where Do the Colleges Fail? 


Our colleges make a stab at teaching 
technical report writing. Almost every 
technical college of every university these 
days has a report writing course some- 
where along the line for its engineers and 
science undergraduates. Almost all grad- 
uate students take a course labeled “thesis 
writing” or some such title. Where do the 
colleges fail then? 

First of all, as has been pointed out, 
colleges have the almost impossible job 
of teaching these students to write before 
they can teach them anything called “tech- 
nical report writing.” Getting an engi- 
neering or science degree these days is 
such a rat race that it is no wonder that 
little time can be found for that very time- 
consuming discipline of practicing “tech- 
nical writing.” 

But our colleges fall down not only in 
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failure to teach writing, but in failure to 
teach at least four specific aspects of tech- 
nical reporting that the technical report 
writer must know. 

1. First of all there is the outrageously 
important problem of Who is your reader? 
This is a problem of all writing, for all 
writing is communication, and to com- 
municate you must address yourself reli- 
giously to your reader. This addressing 
yourself to your reader is particularly a 
problem of technical writing because there 
are so many possible levels and combina- 
tion of levels of readers. One of the most 
aggravating aspects of report writing to 
both neophyte and old timer is the keep- 
ing your reader always in mind. It is not 
enough that you say what you want to 
say; to say what you want to say is not at 
all what you are after in a technical re- 
port. Mere accurate reporting is not 
enough! What you are after is to convey 
to your reader the precise information and 
interpretation of your information that 
you want him to have. That means you 
must sit down and decide who your reader 
is going to be. Is he the man doing work 
very similar to yours, to whom you can 
speak almost as to your colleagues on your 
project? Is he the so-called technically 
well-informed administrator; the man a 
ways up the line, who is technically knowl- 
edgeable, who wants an over-all picture, 
but doesn’t want to get buried in detail? 
Is he the layman, uninformed in the basic 
principles as well as the details of your 
science or technology? A chemist is a lay- 
man to an astronomer or to an archeol- 
ogist. 

Just who is my reader and how should 
I address him (or them!). To keep this 
question in mind is to have a report half- 
whipped before you start. Keeping it in 
mind, you can decide—though it may 
gripe your scientific soul and is never easy 
—what your approach shall be; what 
words you shall or shall not use, and which 
if you do use you should define; what data 
to include or not include; what your best 
organization shall be; what illustrations to 
use or not to use; what tables, if any, 
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should be included. Just deciding who 
your reader will be gets you well on the 
way to blocking out your report and keeps 
you in line once you are under way. 


2. Tables are a second aspect of report — 


writing that are either not taught at all or 
are glossed over in teaching technical writ- 
ing in our colleges. And if there is one 
single phase of a report that professional 
technical writers and editors would pick as 
absorbing the most time it is tables! The 
difficulty in tables lies in their rigid for- 
mat necessitating an equally rigid and 
simple logic. Relationships between the 
stub entries and the column headings must 
be clearly thought out. Grouping of items 
shows grouping of ideas; important items 
must be easily picked out and differen- 
tiated from subordinate items. In com- 
piling a table, the author or man on the 
project, will often find that much funda- 
mental thinking must be done. It is this 
thinking that takes the time. If you don’t 
believe that tables require all the brain 
power that can be poured into them, take 
a look at the Bureau of Census Manual of 
Tabular Presentation. 

3. Next after tables, the greatest amount 
of time required in putting together a re- 
port manuscript is for illustrations. Il- 
lustrating a report is not just a matter of 
slapping together a few graphs and charts 
and schematics and assorted photographs 
as you write the report. Illustrations are 
an integral part of the report, and if you 
can just slap in a figure, it has no busi- 
ness in the report. You must decide ex- 
actly what points you need illustrated. 
You must decide what type of figure will 
best illustrate this point. Once the type 
illustration is decided, you must decide on 
the details of the figure. If it is a photo- 
graph, you must get the shot from the 
right angle and the right distance. The 
photograph must show exactly what you 
want it to show in exactly the detail, pro- 
portion, and scale you want it to show. 
Nothing is harder when dealing with illus- 
trations than to resist the temptation to 
slip in a figure just for “art and beauty.” 
A technical report is not an advertising 
brochure. 
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4. Fourth of the items that are either 
not touched upon at all or are glossed over 
in university report writing courses is 
methods of reproduction. The report on 
a project reflects the project. The type of 
reproduction usually depends on the im. 
portance of a report, and, therefore, on 
the importance of the project. And who- 
ever picks up a ditto report will assume 
that the project wasn’t too important, not 
in relation to a hard-type report with the 
hard covers, anyway. Just as the report 
writer must keep his reader in mind as he 
writes the report, so he must keep his 
reader in mind as he considers the type 
of reproduction to give his report. He 
should know what kind of reproduction 
his report is going to get and adjust his 
effort accordingly. If he is writing a re- 
port to be reproduced in ditto, he need 
worry only about the correctness of his 
facts and the grossest matters of com- 
position, tabular presentation, illustra- 
tions, and “getting to” his reader. If his 
report is to come out in hard type, on 
glossy paper, between hard covers, then it 
behoves him to give the report the finest 
possible combing over. This relation of 
project to report and the type reprodue- 
tion to the amount of work to be put into 
the report is not absolute, of course; ina 
crush, highly important matters may be 
rushed into ditto. But, by and large, the 
report reflects the project; and the method 
of reproduction is an index of how much 
work to pour into a report. 

The writer must know then what he can 


do with ditto, with multilith, with direct 


and photo offset, with hard type. He must 
know something about printing and com- 
mercial art and publishing processes. As 
a technical man, he is supposed to be lit- 
erate, and to be literate in an age as much 
influenced by printed matter as is ours, is 
to know a little something about the vari- 
ous publishing and reproducing processes. 
To the degree that the technical report 
writer does not know the method of re- 
production to be used on his report, to 
that degree he is unsure of what effect 
his report will have on the reader. And 
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his reader must at all times be uppermost 
in the technical report writer’s mind. 

Why aren’t these four things—at least 
—taught in our technical schools? The 
answer is obvious. They are not taught 
because they are not thought important 
enough. Management has not got through 
to our technical schools—to all our schools 
—how important teaching writing is— 
specifically, how important is the teaching 
of technical writing. 


Summary 


In the press of college work that crowds 
the science and engineering undergrad- 
uate, forcing him nowadays to five years 
for his undergraduate degree, other as- 
pects of his training are considered more 
important than writing. Doing and mak- 
ing are considered more important than 
writing. The feeling is—unspoken of 
eourse—that if the writing problem is 
ignored it will disappear. And by closing 
our eyes to the problem we give it that 
much more opportunity to get out of 
hand. 

If a thorough job is to be done in teach- 
ing writing, a ten- or fifteen-year disci- 
pline is necessary. Writing cannot be 
taught by precept, only by practice. If 


435 


we are really concerned to teach people 
to write decent technical reports, we must 
change our attitude toward education in 
writing and institute something of the 
Spartan regime. As nothing of the kind 
is in sight in grade school or high school, 
it is up to the colleges to give at least 
four or five years of practice in writing, 
with indoctrination in the techniques and 
practices of the technical report. 

Until our colleges are made to institute 
rigorous training in writing, technical or- 
ganizations will have to do what they can 
to train their own technical writers, doing 
what they can to make decent writers out 
of all their technical men. They must be 
happy if they discover and develop a few, 
and see to it that those discovered with 
adequate report-writing skill are utilized 
for producing the needed reports. It is 
unlikely that these training courses of a 
few weeks will uncover—for they cannot 
produce—sufficient number of men for re- 
port writing. Professional technical writ- 
ers and editors will have to be increasingly 
relied upon to produce the report manu- 
scripts and to see them into print. Such 
an outlook is pleasant only to technical 
writers and editors, who, because of the 
unhappy situation, find themselves in- 
creasingly in demand. 


Mathematics—Engineering versus Arts 


By HERMAN K. FULMER 


Professor of Mathematics, Georgia Institute of Technology 


Introduction 


Much has been written about mathemat- 
ies as a tool versus mathematics as a sci- 
ence, about the difference in approach of 
those interested in how as against those 
interested in why. This basic difference, 
inherent in the purpose of individuals, is 
also characteristic of many engineering 
colleges as opposed to arts colleges. It is 
the intention of this article to give some 
examples of this cleavage of thought, both 
as to individuals and institutions. 


Illustrations of the Difference in 
Approach (Tool versus 
Science) 


Consider the difference in approach to 
find real roots of f(z) =0 where f(z) 
is not restricted to algebraic functions. 
In general the solution will be approxi- 
mate. Both the tool man and the science 
man approach this problem. Both look 
up this topic in caleulus books and finally 
agree to try Newton’s Method. Now, as 
is generally known, a rough statement of 
Newton’s Method is that “If =e is an 
approximate solution of f(z) =0, then 
ax=c—f(c)/f’(c) is a better solution.” 
This satisfies the tool man, and so he 
starts on his problem. If he is able to 
solve it, he thinks well of Newton’s 
Method, asks no further questions. But 
the science man starts asking questions at 
once. On what reasoning is Newton’s 
Method based? Does it always work? 
How can you distinguish exceptional cases? 
Looking into all this, the science man 
finally come up with the following refine- 
ment on the original rough statement. Re- 
member that the rough statement was that 
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“Tf x=c is an approximate solution of 
f(z) =0, than x=c—f(c)/f’(c) is a 
better solution.” The refinement on this 
may be expressed as follows: “Assume 
that c is an approximate value of a root of 
f(x) =0 in an interval between a and b 
which contains both ¢ and the root. Also 
assume that f’(2) and f” (a) exist and that 
neither f’(x) nor f”(x) changes sign in a 
a=x22=b. Then, with certain other minor 
restrictions it follows that «= c— f(c)/ 
f’(c) gives a better approximation than 
x=c.’ Thus, having satisfied himself on 
restrictions under which Newton’s Method 
may be safely applied, the science man 
solves his problem, and he, too, thinks well 
of Newton’s Method. 

Consider the difference in approach in 
another basic problem—the matter of test- 


ing a given function for maximum or | 
minimum. Both men look up references — 


on this topic. They find that f(x) has a 
maximum at x =c if f’(c) =0 and f”(c) 
is negative; it has a minimum at xz=c if 
f’(c) =0 and f’”(e) is positive. The tool 
man tries this, and it solves his problem. 
He concludes that it is a good rule, asks 
no further questions. However, the sci- 
ence man asks questions. Could we have 
a maximum or minimum without the stated 
conditions being true? In other words, 


does the converse hold? He finds that it | 
In fact, the method will not | 


does not. 
apply to so simple a case as y =<2*, even 
though there is clearly a minimum at 
x=0. Distrusting so limited a rule, the 
science man does not use it at all, falls 
back on the more fundamental test. 

Note that in both illustrations the man 
interested in mathematics as a tool is sat- 
isfied if the method works his problem. 
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The man interested in mathematics as a 
science is not satisfied if the method sim- 
ply works his problem—he wants to know 
all about the method, its history, deriva- 
tion, and limitations. If the method failed 
to work another similar problem, the tool 
man would probably ask what is wrong 
problem; the science man would ask what 
is wrong with the method. 


Other Differences—Engineering 
versus Arts 


To those of us teaching in technical 
schools, the department of mathematics in 
an arts college appears to have a wonder- 
fully easy time of it. In an arts college, 
so it seems to us, the mathematics depart- 
ment is a law unto itself, enjoys almost 
complete freedom, neither trespasses nor 
is trespassed upon. Old courses may be 
dropped, new courses added, with few 
shoals in channels to delay the changes. 
A given course taught by A may be quite 
a different course when taught by B. 


- Poorly prepared students may be passed 


on with no kickback in the future. Stu- 
dents elect the popular and interesting 
courses, for there are many options. 
Contrast the above with the setup in the 
average engineering college. In the engi- 
neering college certain courses in mathe- 
matics are required for all students. 
These courses cannot be dropped. Also, 
these courses are prerequisites for other 
mathematics courses and for many engi- 
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neering courses. It is very difficult to add 
new courses since the engineering cur- 
riculum is already overcrowded. It is not 
necessary that a course be popular or in- 
teresting. A comparison in the business 
world is when the seller has a monopoly 
of an essential. In passing we should 
mention here a peculiar dilemma faced by 
departments of mathematics in technical 
schools. On the one hand the demands for 
mathematies in all the sciences continue 
to increase. On the other hand science 
departments tend to hoard the time of 
their students, are unwilling to grant addi- 
tional time for the study of mathematics. 
In other words they want mathematics, 
but they don’t want to allot time to 
learn it. 


Summary 


We have tried to show a few of the 
characteristic differences in the status of 
mathematicians in many engineering col- 
leges as compared with arts colleges. 
While it is always hazardous to predict the 
future, it would seem reasonable to sup- 
pose that these differences will remain and 
probably increase. The increasing de- 
mand for more mathematicians creates a 
sort of void which is sure to be filled by 
those who can use mathematics as a tool 
rather than those who know mathematics 
as a science. On the other hand the an- 
cient urge to be curious, to look into the 
reasons for things, is certain to expand the 
mathematics horizon, as it has in the past. 


{ 


The Role of Engineering Mechanics in 
Engineering Education" 


By PAUL F. CHENEA 


Professor of Engineering Mechanics, Purdue University 


The role of engineering mechanics in 
engineering education is so broad and so 
important that I hesitate to speak on this 
subject in the fear that I will not be able 
to properly indicate its scope and thereby 
will underestimate its importance. It is 
easy to recount and discuss individual con- 
tributions of engineering mechanics to the 
technical education of the engineering stu- 
dent, but I believe that the teachers of 
engineering mechanics either are unaware 
of or completely underestimate the scope 
and power of the teaching vehicle with 
which they have been entrusted. It is a 
rare engineering mechanics teacher indeed 
who makes the most of his opportunity to 
contribute to the technical and profes- 
sional growth of his students. I should 
like to indicate some of these opportuni- 
ties and responsibilities with emphasis on 
those that are the most often overlooked 
and neglected. To form a framework for 
this discussion I would like to divide the 
subject matter into four categories, not 
because these categories are particularly 
distinct, but because they are convenient 
for my purposes here. One might entitle 
these divisions as follows: 


1. Undergraduate Service Courses 

2. Graduate Service Courses 

3. Research 

4. Undergraduate and Graduate Educa- 
tion for Research and Development 
Careers. 


This is not their order of importance, 
but this sequence does offer some con- 
tinuity to what I want to say. 

* Presented at the Annual Meeting of 


A.S.E.E., Mechanics Division, University of 
Illinois, June, 1954. 
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I. Undergraduate Service Courses 


In terms of numbers of students in- 
fluenced, the undergraduate service courses 
offer the greatest opportunity to the teach- 
ers in the field. For various reasons we 
actually make little use of this opportu- 
nity, however. These courses in most cur- 
ricula are the students’ first real contact 
with scientific engineering. They can offer 
the student his first real glimpse of pro- 
fessional engineering in its highest form, 
but instead, they more often than not are 
dull and academic and appear to the stu- 
dent to be only a little related to his con- 
cept of the remainder of his professional 
education. To prove this point I should 
like to discuss some specific examples. 

Consider the matter of being academic. 


How many teachers of engineering me- © . 
as thou 


 tobes 


chanics take the time to find real, practical 
engineering problems upon which the stu- 


many engineering mechanics teachers have 
actually looked at the contents of the vari- 
ous engineering curricula to see how the 
student will be expected to use mechanics 
in his later courses? Very few, I am 
afraid; other wise we would not be using 


the same academic examples that were in — 


use forty years ago. Why do we have so 
many falling bodies that must fall, so 


many blocks that must slide down planes, | 
so many strings that must be pulled over 


pulleys and all of this in a sterile environ- 


ment frequently without atmosphere or — 
friction? You may say that these simple © 


problems are necessary to keep the student 
from being confused. .I venture to say 
that he would be quite confused in a fric- 
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tionless world without atmosphere. To be 
sure, these approximations to physical 
reality are useful and necessary, but it 
should never be forgotten that they are 
approximations and their usefulness should 
be questioned at frequent intervals and 
their validity justified. The average stu- 
dent was born into and raised in a real 
physical world and he expects to practice 
his engineering in this same environment. 
It is not any wonder that he becomes dis- 
interested in solving problems concocted 
on a stranger-than-fiction basis. This 
condemnation applies to the current text- 
books with a few notable exceptions, and 
perhaps this is the principal “fly in the 
ointment.” A good mechanics teacher 
should shake off this tendency to live in 
a dream world and should be at least as 
realistic about the engineering profession 
as the average student. 

I hesitate to belabor this point further, 
but there is an additional place where we 
have missed the boat in this regard. The 
way to stimulate a student in an engineer- 


‘ing mechanics course is to show him how 


the principles of engineering mechanics 
will be useful tools in the area of engineer- 
ing in which he hopes to carve out a 
career. But what do we do? We proceed 


as though 75% of the students were going 
' to be structural engineers and the rest of 
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them were going into the machine design 
field. This may have been true forty years 
ago, although I doubt it, and it certainly 
isn’t true today. I admit that these tried 
and true exercises found in most textbooks 
are good examples of the application of 
mechanics. But are they the ones that will 
generate a burning desire to learn mechan- 
ies on the part of a student of electrical, 
chemical, metallurgical, sanitary, or even 
aeronautical engineering? I don’t think 
so. If one looks into these areas, one dis- 
covers ample examples to form a vehicle 
for the teaching of mechanics. Some of 
them are new, but most of them are similar 
to those of structures and machine design, 
but in a new disguise; and this disguise is 
important in generating student interest. 
We should select our exercises with a view 
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towards the present division of enrollment 
and not tradition. 

Another important responsibility of en- 
gineering mechanics undergraduate courses 
is that of unifying the knowledge that the 
student has acquired to date. All of the 
subject matter of mathematics, physics, 
ete., that forms the students’ background 
should be put to work where applicable; 
indeed, I would stray off the beaten path 
a little to make it applicable. It is fash- 
ionable today to criticize the teachers of 
mathematics for not giving the engineer- 
ing students greater competence in this 
area, but the most serious deficiency in 
the mathematics program rests squarely 
on the heads of the engineering educator; 
namely, they use but a tiny fraction of the 
mathematics to which the student has been 
exposed. It is no wonder that a student 
cannot integrate in his senior year if the 
last opportunity to use this tool was when 
he learned this technique as a sophomore. 
We continually ery for the mathematics 
teachers to adopt the “fustes with mostes” 
approach to their courses; then we care- 
fully help the student “forget it.’ What 
we need is more mathematics all right, but 
not in the mathematics courses. We need 
to apply all that is now taught and on a 
frequent basis. In this matter mechanics 
offers a golden opportunity. But how 
many teachers of mechanics could sit down 
now and write out a lesson schedule for 
the first two years of mathematics for the 
engineering students as it is currently be- 
ing taught at their particular institution? 
Not many would get half of the topics, 
much less the semester in which the stu- 
dent was exposed to topics in question. 
Here is an area that demands attention by 
the teachers and textbook-writers in the 
field. The above argument also applies, 
but to a lesser degree, to the physics 
courses. 

There is one further point concerning 
the undergraduate courses that I should 
like to make. There is much discussion to- 
day concerning the liberal education of 
engineers. The fashionable approach to 
this problem is to turn the students over 
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to the liberal arts teachers as a captive 
audience for a few courses with instruc- 
tions to “liberalize them.” ‘We engineer- 
ing teachers usually turn our backs on this 


process as though it were none of our. 


business. Further, we do little by ex- 
ample that would indicate to the student 
that an engineer should be liberal in his 
approach to his profession and life. To 
the student, the teacher is a model of a 
successful engineer and supposedly em- 
bodies and exhibits all the characteristics 
necessary to be a success in the engineer- 
ing profession. 

If we define a liberally educated man 
as one who has an open mind and an 


‘awareness of the society in which he lives 


and his part in this society, then what 
better vehicle exists for the liberalizing of 
a young man than the study of engineer- 
ing that made this society possible. There 
isn’t a single facet of modern civilization 
that does not have engineering as at least 
one of its supporting pillars. Here in 
our own hands we have the most obvious 
vehicle for creating open minded and lib- 
eral citizens; yet we insist on sending the 
students to the custodians of the classics 
to learn about the civilization which the 
engineering profession made possible. As 
an example of how we could take advan- 
tage of this opportunity that we have as 
teachers, we should introduce into our en- 
gineering mechanics courses some history 
of the field and of its founders. This need 
not be extensive nor dry facts. It should 
be based upon the real men who formu- 
lated the principles we teach, how they ef- 
fected their times and how they were in- 
fluenced by the society in which they lived. 
It should treat them as human beings 
playing their important role in civilization 
and not as godlike people without per- 
sonal problems or life. A few minutes per 
class of the type of instruction that dem- 
onstrates the place of the present subject 
matter in the world of the past and to- 
day will convince the student that his 
teacher possesses some breadth of knowl- 
edge of society and will do much to en- 
courage him to become a liberal-minded 
engineer. 


II. Graduate Service Courses 


Many engineering mechanics depart. 
ments offer graduate service courses; that 
is, courses intended for graduate students 
not majoring in engineering mechanics, 
These courses can play an important role 
in the graduate programs in the profes. 
sional areas. To do so, however, they 
must be realistic, up-to-date and closely 
integrated with the objectives of the 
professional graduate programs. Thex 
courses should be deficiency courses in the 
sense that they round out and supplement 
the graduate courses in other areas. 1p 
be healthy there should be a continual flow 
of subject matter out of these courses and 
into the professional graduate courses, 
The course time vacated by such a process 
should be filled with new applications of 
science to the field or the course dimin- 
ished in magnitude. Above all, thes 
courses and their subject matter should 
not become vested interests of the me 
chanies staff, for if they do, they will tend 
to compete with professional graduate 
courses and their usefulness then is ques- 
tionable. 


III. Research 


The role of research in engineering me- 


chanies departments should be somewhat — 
different from that in the other depart-— 


ments of engineering, in my opinion. It - 
should be close to the heels of pure science’ 
and have as its goal the application of 
more science to engineering. Again it 


should not, in the main, compete with re- 


search in science or in the professional” 
engineering areas but should supplement i 
and stimulate both of them. Consider} 
the following examples. Engineering me- 
chanics should do research in the com- 
puter field, not to design and build better, 
computers and thus compete with the elec- 
trical engineers and scientists, but pri- 


marily to find new ways of using com- 


puters to solve more engineering problems 


efficiently and economically. We should 


enter the solid state field not to compete 
with the physicists or the physical metal- 
lurgists, but to apply this knowledge to 
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the everyday engineering use of materials 
and a better understanding of their prop- 
erties. The operational analysis field 
should be invaded to bring its concepts and 
techniques to bear on the management and 
operations of engineering. In the latter 
example we are on almost virgin ground. 
Another example is that of the human 
operator. Much more information is 
needed about the physical capabilities of 
the human being if we are to better design 
machines that he can successfully operate. 
Qne can name many more new areas of 
science that need to be exploited by the 
engineer which are ripe for a bold attack 
by the workers in engineering mechanics. 
In addition to the above, of course, we 
must continue to search for new applica- 
tions of the principles of classical me- 
chanics and most important of all, en- 
courage the professional engineering de- 
partments to do likewise. The guiding 
spirit of the mechanics research workers 
should be to supplement other research in 


science and engineering and to fill in the 


gaps where they exist. 


IV. Undergraduate and Graduate Cur- 
ricula for Research and Development 


The nature of the activities in teaching 
and research enumerated above gives rise 
to a fourth very important responsibility 
of the teachers of engineering mechanics. 
What better atmosphere could exist for 
the education and growth of a small group 
of carefully chosen creative students to 
be the technical leaders of tomorrow’s sci- 
entific engineering? Certainly, no place 
in the engineering educational picture can 
provide a more stimulating environment 
for nurturing the spark of genius in a 
gifted student than a well-balanced engi- 
heering mechanics department that is con- 
tinually searching for new applications of 
science to engineering. It follows, there- 
fore, that a large share of the engineering 
education of our most precious ecommod- 
ity, gifted young men and women, is a 
responsibility properly placed on the 
various engineering mechanics depart- 
ments. This is a staggering responsibility, 
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indeed, but one for which we are ideally 
suited. To shirk this responsibility is to 
refuse to shoulder our most important 
obligation; yet most engineering mechan- 
ies departments have only accepted this 
responsibility on a gradute level if at all. 
It is true that much can be done with more 
mature students on a graduate level but 
this is the easy part of the job. To make 
real progress with students of exceptional 
ability we must find them early and pro- 
vide educational opportunities commen- 
surate with their abilities throughout the 
whole span of their education. 

A word or two concerning the selection 
of students for education in engineering 
mechanics is in order. Some of my more 
enthusiastic colleagues have advocated 
that all students who perform well in their 
freshman engineering year should auto- 
matically be placed in an engineering 
mechanies curricula. Nothing could be 
more wrong. Highly talented engineering 
students and highly talented engineers are 
needed in all walks of engineering. Only 
a few of the exceptional students who ex- 
press a desire for careers in engineering 
research and development should be ac- 
cepted in this program. A student in a 
program of this type with less than his 
enthusiastic approval will become a frus- 
trated student and engineer when his 
career would have been spectacular in the 
field of his own choice. On the other hand 
students of only average creative and 
scholastic ability should not be encouraged 
to undertake a program in engineering 
mechanics. They would serve engineering 
and themselves best in roles where doing 
is more important than creative analysis 
and synthesis in the engineering sciences. 

The curriculum on the undergraduate 
level deserves considerable thought. It 
must be far broader than the traditional 
field of engineering mechanics if it is to 
fulfill the objective of educating engineers 
for research and development activities. 
Above all, it should be remembered that 
the students electing this curricula will 
play leading roles in pioneering research 
activities thirty years hence. Conse- 
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quently the basic sciences should play a 
dominating part and not the engineering 
practice or research of today. The suc- 
cessful research leader thirty years from 


today must necessarily know much more | 


than can be acquired in the most ad- 
vanced four year, or for that matter, five, 
six, or eight year program today. There- 
for the primary objective should be to 
generate lifelong scholars who can edu- 
cate themselves throughout their careers. 
The formal university education can only 
provide a firm foundation for their 
growth. It is redundant to point out that 
their teachers must be _ outstanding 
scholars and authorities in their respective 
fields or the whole program must fail. 

The curriculum must accomplish at least 
one additional thing; namely, it must gen- 
erate an engineering point of view. There 
is a very real danger of graduating sci- 
entists instead of engineers from a pro- 
gram of this type. As Dean O’Brien has 
pointed out, engineering graduates must 
be eager to solve the problems that need 
to be solved in the time available. The 
fact that a solution is needed should pro- 
vide all the motivation necessary to stimu- 
late them to bring all of the knowledge 
and skill they possess to bear on the prob- 
lem. This can be accomplished by using 
_ real engineering problems as vehicles for 
the program and by confronting the stu- 
dents with teachers who have the engineer- 
ing point of view. The program must 
reek with real engineering situations 
mixed carefully with the pure substance 
of science. 

As an example of an undergraduate 
curriculum which is pointed towards this 
goal, there is included in the appendix an 
outline of the engineering sciences pro- 
gram to be inagurated at Purdue Univer- 
sity this fall. It is not perfect and un- 
doubtedly will be modified as more ex- 
perience is gained in this area. The 


course titles are not exact in all cases as 
they have occasionally been modified to 
make them more descriptive of the course 
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content. Readers wishing greater detail 
should consult the Bulletin of the Schools 
of Engineering of Purdue University. 

No graduate curricula is included as | 
feel that flexibility is essential in graduate 
study. Needless to say the graduate 
courses must be alive and current. Above 
all, they must stimulate the student t 
study the literature firsthand and think 
for himself. There should be guidance, 
to be sure, but of the provocative kind 
that creates a keen desire to investigate 
situations for himself. 

Much has been said about theses. | 
for one do not believe that the usual 
Master’s thesis is very fruitful. In my 
opinion it absorbs too much time for the 
benefit derived at a stage of the student's 
career when his breadth of knowledge still 
needs widening. A carefully planned 
project course can give the student a 
chance to proceed on his own initiative 
without shortening his Master’s degree 
program by a third or more as is often 
the case with a thesis program. In facet, 
the need for a thesis usually grows out of 
the failure to conduct the graduate courses 
in the proper fashion. If the graduate 
courses spoon feed the student, then by 
all means this deficiency must be made up 
by a research program which forces the 
student to think for himself. If, on the 


other hand, the graduate courses are con- © 


ducted in a manner that has the class con- 
tinually searching on their own time for 
related information and ideas, then a 
thesis on the Master’s level really has lit- 
tle additional to offer. On the doctorate 
level I believe that the program should be 
constructed completely around his disser- 
tation and every course, if indeed any are 
needed, should directly contribute to this 
goal. 


Let me say in conclusion that I believe | 


the teachers in engineering mechanics 
have a responsibility and an opportunity 
unequalled in their history. The future 
of engineering education stands to benefit 


immeasurably if they accept the challenge. © 
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APPENDIX 
An Outline of the Curriculum for Engineering Sciences follows: 


(Total credits—15514 semester hours) 


FRESHMAN YEAR 
(Common to all engineering curricula) 


(4) General Chemistry (4) General Chemistry 

(3) Composition (3) American Books, Essay, Drama, Poetry, 
(2) Engineering Drawing or Fiction 

(0) Engineering Lectures (2) Engineering Drawing 

(5) Algebra, Trigonometry (5) Analytic Geometry 

(2to 3) Military Training (2% to3) Military Training 


% Personal Living (2) Plane Surveying 
(2) Welding, Heat Treating and Casting 


(18% to 1934) (181% to 19) 


SuMMER SESSION 


(4) Caleulus I 
Note: A summer session is not required if the student has completed 
Caleulus I during the Freshman year. 


SoPHOMORE YEAR 


(3) Basie Mechanics I (3) Basie Mechanics IT 

(1) Experimental Engineering Science I (4) Mechanics of Solids 

(3) Expository Writing - (1) Experimental Engineering Science IT 
(4) Caleulus ITI (3) Intermediate Calculus 

(3) Elementary Metallurgy (3) General Thermodynamics I 

(3) Principles of Speech (4) Basic Electrical Circuits and Elec- 
(2% to 3) Military Training tronics 


(2% to 3) Military Training 


(19% to 20) (20% to 21) 
JUNIOR YEAR 


(2) Experimental Engineering Science III (3) Economies 
(3) History of Europe since 1914 or U.S. (1) Experimental Engineering Science IV 


in World Affairs (3) Basie Mechanics III 
(3) Veetor Analysis (3) Theory of Material Properties 
(3) Applied Theory of Complex Functions (5) Ordinary and Partial Differential Equa- 
(3) General Thermodynamics IT tions 
(3%) Fluid Mechanics (3) Electromagnetic Theory 
(1734) (18) 
Senior YEAR 
(3) Projects in Engineering Research, De- (4) Projects in Enginéering Research De- 
sign and Development I sign and Development IT 
(0) Engineering Inspection Trip (4) Continuum Mechanics II; Fluid Me- 
(4) Continuum Mechanics I; Elasticity and chanics and Acoustics 
Plasticity (3) Systems Analysis and Synthesis 
(3) Nuclear Engineering . (3) Elements of Democracy or Interna- 
(3) Numerical Methods in Analysis tional Relations 
(3) Electronies Techniques for Physical (3) Psychology for Engineers 
Research (3) Non-technical Elective 


(3) Non-technical Elective 


(19) (20) 
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The Case Method of Teaching Mechanics* 


By FERDINAND L. SINGER 


Associate Professor of Engineering Mechanics, New York University 


First let me state that if the title of 
this paper seems to imply a new and novel 
method of teaching mechanics, such is far 
from true. If such an impression was in- 
advertently created, I apologize for entic- 
ing you to be here today. May I start by 
explaining the choice of the title? 

“The Case Method of Teaching Mechan- 
ics” describes a technique that has been 
used at New York University with gratify- 
ing success. The method is not startling 
in its concept and indeed may not even be 
new to you. It arose out of a growing 
need for more time to discuss the many 
topics that we cover in mechanics courses 
and at the same time retain the class par- 
ticipation needed for successful teaching. 

The name was borrowed from the 
method used in teaching law. In many 
of those courses, the various points of law 
are developed in terms of the cases in 
which they were tried in the courts. Usu- 
ally quite a few cases are assigned for 
study and the professor then calls on stu- 
dents at random to discuss any of the as- 
signed cases. 

Unfortunately, the cases are usually 
lengthy and require close study of the 
fine points of the law and, as a result, 
many students have time for only a cur- 
sory study of them all. In fact, during 
a recitation on the cases, most students 
were so busy refreshing their memory of 
the next case to be discussed that few paid 
much attention to the case under current 
discussion. One law professor of my ac- 
quaintance eliminated this difficulty by 
assigning one case to each student, this 


*Presented at the Annual Meeting of 
A.S.E.E., Mechanics Division, University of 
Illinois, June, 1954. 


case being the only one for which the 
student was responsible and the only on 
on which he would be graded. Moreover, 
if that student were absent from the nett 
class, the professor would recite in his 
stead. Thus the professor succeeded in 
having all students fairly alert to the clas 
discussion instead of studying the next 
case. 

Unfortunately this method cannot bk 
applied verbatim to classes in mechanics. 
We rarely assign more than three prob- 
lems at a time, and if only three particular 
students were assigned to recite at the next 
session, the vagaries of human nature 
would ensure very little active preparation 
from the rest of the class. Furthermore, 
the study of law and engineering are dif- 
ferent in that while it may be possible to 
absorb points of law from a class discus- 
sion, engineering requires personal ex- 
perience and participation beyond that of 
merely listening to an explanation. Nev- 
ertheless, the concept used by this law pro- 
fessor was so appealing that I developed a 


variation that I shall describe in a little - 


while. 
But first let me summarize the require- 
ments of effective teaching. These are: 


new principles. 

2. Correlation of new with old ideas. 

3. Training in orderly and logical analy- 
sis. 

4, Practice in applying fundamental 
principles to new situations. 

5. Discover student weaknesses and help 
them to overcome them. 


This brings us to the heart of the case 
method of teaching which is essentially 4 


JourNAL oF ENGINEERING EpucaTIon, JAn., 1955 


simple 

adequat 
discuss! 
is reall 
ing. 
only si 
but no | 
the per 
a prin 
that co 
a topic 

Let 
tell you 
that it 
that yc 
sure it 
provok 
such in 
The 

groups 
group 

of the 
membe 
called 

probler 


‘itis ex 


probler 
know 1 
recitati 
proble: 
gaps tl 
and 
essenti 
ensure: 
dent 
son, 
At t 


from ¢ 
to put 
then te 
1. The learning and understanding of | 
of the 


instruc 


elemen 


culty. 


the st 


mary, 
10 less 

No | 
recitat 
keep 
sional] 


1ics* 


which the 
he only on 

Moreover, 
om the next 
2cite in his 
ucceeded in 
to the clas 
g the next 


cannot 
mechanics, 
three prob- 
e particular 
at the next 
nan nature 
preparation 
urthermore, 
ng are dif- 
possible to 
lass discus- 
srsonal ex- 
ond that of 
tion. Ney- 
lis law pro- 
leveloped a 


in a little 


he require- 
hese are: 


tanding of 
of the next assignment, stressing those 
_lements that he knows may cause diffi- 


ld ideas. 
rical analy- 


indamental 
as. 
es and help 


of the case 
sentially 4 


N, JAN., 1955 


THE CASE METHOD OF TEACHING MECHANICS 


simple and effective manner of ensuring 
adequate homework preparation and its 
discussion. Most of us would agree this 
is really the keystone of successful teach- 
ing. Good textbooks and good lectures 
only supply the necessary background, 
but no one can really learn except through 
the personal experience of trying to apply 
a principle. This plus the clarification 
that comes from personal explanation of 
atopic is what really does the trick. 

Let me now present the method and 
tell you how it is applied. It is possible 
that it may only be a variation of schemes 
that you may be using. Certainly, I am 
sure it can be improved. I hope it will 
provoke sufficient discussion to indicate 
such improvement. 

The class is divided into three equal 
groups and it is the responsibility of each 
group to be thoroughly prepared on one 
of the three problems assigned. Any 
member of a group may expect to be 
called upon to recite on their group’s 
problem but not on the others. Of course 


‘itis expected that they work out the other 


problems of the assignment also, but they 
know they need not recite on them. The 
recitation of other groups on the other 
problems enables them to fill in whatever 
gaps they may have encountered in trying 
and preparing the other problems. The 
essential feature of this method is that it 
ensures complete preparation by each stu- 
dent of at least one problem for each les- 
30, 

At the start of the lesson, one student 


from each of the three groups is asked 
_ to put his problem on the blackboard and 
_ then to explain it. While this is done, the 


instructor summarizes the salient features 


culty. (It should be noted that although 
the students at the board miss this sum- 
mary, they do so only about once in every 
10 lessons.) 

No grades are given for these problem 
recitations; only a check mark made to 
keep a record of who has recited. Occa- 
sionally a student appears unprepared. 
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He then is required to submit all previous 
homework for inspection at the next les- 
son. In all cases when a student is obvi- 
ously unprepared or when his quiz work 
is below passing, he is required to submit 
his homework for inspection at the next 
lesson. This procedure, together with 
random calling for a student’s work, keeps 
the instructor informed about the quan- 
tity and quality of student work without 
the necessity for daily collecting and 
checking it. 

Occasionally the student selected pleads 
that he knows his solution is wrong. This, 
to me, is even better than a perfect solu- 
tion, for the chances are that others in 
the class have encountered the same trou- 
ble. Then I and the class have the chance 
to see where and why the student went 
astray. The student is then guided by 
what I hope is adroit questioning to the 
correct solution. 


Examine Student’s Presentation 


The entire class thereby has the op- 
portunity to examine the student’s presen- 
tation of method and computational tech- 
nique. There frequently is a lively dis- 
cussion of alternative methods and the 
chance to show better and more accurate 
as well as faster methods of computation. 
I believe that one of the most valuable 
contributions of a recitation, especially 
where a student is thoroughly prepared 
and expects to recite under the case 
method, is the experience gained in speak- 
ing on one’s feet and explaining as well 
as defending his presentation. 

At this point, I suppose many of you 
are thinking that there is nothing novel 
in this procedure—that it is exactly what 
each of you do in your class recitation. 
Granted! The essential difference is that 
usually any student may be called upon 
to recite upon any of the assigned prob- 
lems. Here he is a member of a group 
responsible for but one problem. Conse- 
quently, the instructor can reasonably ex- 
pect a student to be better prepared than 
usual for that one problem. 


q 
q 
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In actual practice, the method has 
worked extremely well. I have been able 
to keep in close touch with all the stu- 
dents’ work while not imposing a severe 
burden upon any. They like the method 


and cooperate fully. Examination 


their work shows that generally they are 
up to date in all problem. assignments, 
possibly because those they have trouble 
with have been fully explained in class. 

One additional detail should be men- 
tioned. The three groups are identified as 
group 1, group 2, and group 3. For the 
first assignment, the members of group 1 
are responsible for the first problem of 
the assignment, group 2 for the second 
problem, and group 3 for the third one. 
However, the order of responsibility for 
assigned problems is changed with each 
assignment since the problems usually 
vary from simple to medium to maximum 
difficulty, and it would be manifestly un- 
fair to keep one group responsible for 
only one type of problem difficulty. 
Therefore, the order of group responsibil- 
ity changes at each lesson from 1, 2, 3, to 
2, 3,1, to 3, 1, 2, and back to 1, 2, 3. 

I am sure that most of us realize that 
although the basie topies covered in to- 
day’s courses in mechanics and strength 
of materials are relatively unchanged, 
their range of application has been greatly 
enlarged. Most modern textbooks pro- 


vide so wide a variety of applications tha 
an instructor who attempts to cover then 
all, generally has insufficient class time 
If the attempt is made, they can only k 
discussed so briefly that confusion fr. 
quently occurs. I believe it to be bette 
pedagogy to stress understanding of fu. 
damental principles so firmly that the stu. 
dent develops confidence in his ability tp 
apply them to any situation. 

Since most modern textbooks are writ 
ten in a clear prose with adequate ill 
trative problems, it would seem desirable 
to choose a method of instruction that 
takes full advantage of them. As I have 
indicated, this can be done by a limite 
class discussion or amplification of prin 
ciples that may not be adequately covered 
by the text and by lively class discussions 
of assigned problems by which the basic 
principle common to all of them can be re- 
emphazied. Incidentally, by forcing closer 
study of the text upon the student, we 
are encouraging them to develop study 
habits they can apply with continuing sue- 
cess after graduation. Most of the clas 
time, especially if the case method of in- 
struction is used, would then be available 
for class discussion of adequately pre 
pared problems in which to emphasize the 
basie principle common to all the prob- 
lems instead of trying to treat each prob- 
lem as a special case or type. 
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ECPD Accreditation of “Fringe” Curricula 


After due consideration, and after par- 
ticipation by several of its members in 
the deliberations and Interim Report of 
the ASEE Committee on Evaluation of 
Engineering Education, the ECPD Edu- 
cation Committee recommends as follows: 

1, That the following curricula be ac- 
eredited as Major Engineering Curricula: 
Chemical Engineering, Civil Engineering, 
Electrical Engineering, Mechanical Engi- 
neering, Metallurgical Engineering, and 
Mining Engineering. 

2. That the following curricula be 
aceredited as Cognate Engineering Cur- 
riula: Aeronautical Engineering, Archi- 
tectural Engineering, Agricultural Engi- 
neering, Ceramic Engineering, Geological 
Engineering, Geophysical Engineering, 
Industrial Engineering, Engineering 
Mathematics, Engineering Mechanics, Na- 
val Architecture and Marine Engineer- 
ing, Petroleum Engineering, Engineering 
Physics, Sanitary Engineering, Textile 
Engineering. 

3. That additional Cognate Curricula 
be approved by ECPD after specific 
authorization by ECPD based on recom- 
mendations from the Education Commit- 
tee. 
4, That a curriculum in Engineering or 
in General Engineering be accredited if 
it meets the criteria for other major or 
cognate engineering curricula. 

5. That any curriculum be recom- 


_ mended for accreditation only when it 


meets the following criteria in addition 
to those heretofore adopted by ECPD: 


a. At least the equivalent of an aca- 
demie year of the curriculum shall 
be devoted to mathematics and basic 
science about equally divided. 

b. For Major Engineering Curricula 
the equivalent of approximately one 
academic year shall be devoted to 


the engineering sciences, including at 
least six of the following: statics; 
dynamics; strength of materials; 
fluid flow; heat flow; thermddynam- 
ies; electrical circuits, fields, and 
electronics; engineering materials; 
physical metallurgy. 

e. For Cognate Engineering Curricula 
only the equivalent of approximately 
two-thirds of an academic year need 
be provided for coverage of the en- 
gineering sciences as listed in item 
5b, provided that the remaining one- 
third of this equivalent academic 
year be devoted to other appropriate 
applied sciences, or basic sciences in 
addition to those listed in 5a. 

d. Approximately the equivalent of 
one-half of an academic year shall 
be devoted to engineering analysis, 
design and engineering systems. 

e. The curriculum shall be designed for 
an integrated sequential study in the 
scientific and engineering area. The 
mathematics and the basic science to 
be used proficiently in the work in 
engineering analysis, in the study 
of engineering systems, and in the 
preparation for creative design. 

f. An appropriate portion of the cur- 
riculum shall be devoted to the hu- 
manistie and social studies. 


6. In any ease in which the Education 
Committee is persuaded that well-consid- 
ered experimentation in engineering cur- 
ricula is underway, it shall give sympa- 
thetie consideration to departures from 
the criteria of See. 5 and shall make ap- 
propriate recommendations to ECPD. 

The committee recognizes that these 
recommendations constitute a departure 
from past practice in that an approach 
is made to quantitative criteria as to cur- 
riculum content and distribution of time. 
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However, the committee feels that the vocation or technical institute pattem 
principal justification for curriculum des- could not qualify. 

ignations other than those in the “major” The committee continues to favor th 
group is to provide engineers who are general policy of ECPD looking towari 
versed in one or more fields of applied the minimum number of specially desig. 
science but who must have an adequate’ nated curricula, and endorsing whenever 
background in the items covered by the practicable the utilization of options ip 
criteria outlined to assure that they are major curricula (as Sanitary option ip 
in fact qualified for admission to the Civil Engineering) to designate special. 
engineering profession. Curricula of a zation. 


ASEE Catalog of Learning Aids 


Civil Engineering Electrical Engineering 
Mechanical Engineering Engineering Mechanics 


Mathematies 


Prepared by the ASKE Committee on Teaching Aids. Over 5000 teaching aids 
have been reviewed. The catalog lists 290 aids which are rated by the ASEE 
reviewing committees as the best available learning aids for engineering education. 
The catalog summarizes the content of each aid, recommends the course for which 
it is best adapted, gives details of physical size, equipment necessary, where it can be 
obtained, cost and other pertinent data. 

This catalog will direct you by the most expeditious route to those teaching aids 
which will add a new dimension to your teaching. Send for one today. 


This project was financed by contributions from industry to defray the traveling 
expenses of the reviewing committees and to make it possible to carry this on asa_ 
continuing project of ASHE. 


Send remittance to 
Price $1.00 
American Society for 
Engineering Education, 
Northwestern University, 
Evanston, Illinois 
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Remuneration Policies of Engineering Colleges 
in Regard to Research and Consulting 


By V. E. NEILLY 


Assistant Professor of Electrical Engineering, Pennsylvania State University 


Secretary, Engineering College Research Council, 1952-54 


For some time the Executive Commit- 
tee of the Engineering College Research 
Council has considered making a survey 
of existing institutional policies and atti- 
tudes on research by the faculties of our 
engineering colleges. A questionnaire 
covering several aspects of this work was 
prepared and in December of 1953, this 
questionnaire was sent to the representa- 
tives of each member institution of the 
Engineering College Research Council. 
This paper gives a tabulation of the an- 
swers received together with some ob- 
servations by the writer. While some 
of the questions proved not to be com- 
pletely clear or were not worded in such 
a way as to secure compatible answers, 
considerable information was obtained 
that should be worth while in a study by 
any institution or group concerned with 
academic research policies. 

On behalf of the chairman and the 


_ executive committee of the Engineering 


College Research Council, I wish to thank 
those research and administrative officials 


_ who completed the questionnaire. Of the 
- 103 sent out, completed questionnaires 


y for 
cation, 
iversity, 
3 


_ Were received from 98 institutions. Many 
_ letters accompanying the returned ques- 
_ tionnaires expressed considerable interest 
_ in the subject and in this report. To me, 


the fact that 98 officials took time from 
their busy schedules to answer these ques- 
tions attests to their opinion of the im- 
portance of this work. In the letter of 
transmittal, the chairman assured each 
institutional representative that his reply 
would be kept confidential, that no insti- 
tution would be. named, and that the an- 
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swers would be published only in statisti- 
eal form. This report will conform to 
these restrictions. 

This questionnaire was divided into five 
sections headed Consulting Work, Spon- 
sored Research, Administration, General 
Work Regulations and Work Regulations 
for Sponsored Research. From three to 
six questions were asked under each head- 
ing with a total of 24 questions. This 
report will give the exact wording of each 
question followed by a tabulation of the 
answers received. 


I. Consulting Work 


A. Does your institution permit aca- 
demic staff members to do consulting 
work for compensation in addition 
to their institutional salaries? 

(98 answers to this question) 
Yes—95 
No—0 
Not during academic year—3 


B. If “yes” is any restriction placed on 


amount? 
(96 answers) 
Yes—74 
No—22 
C. If “yes” what is the restriction? 
% of institutional salary 
weceas , time ......, other (explain) 


(90 answers, however many institu- 
tions gave more than one restriction) 
$100 per month—1 
Percentage of institutional salary 
20%—1 
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25%—1 
25 to 30%—1 
50%—1 
Time—39 
1 day per week—28 
Y day per week—3 
10 hours per week—1 
20% of scheduled time—1 
25% of scheduled time—2 
Unspecified time limitation—4 
Must not interfere with other du- 
ties—32 
Must not compete with practicing 
engineers—2 
Must be creative—1 
Must be professional level—8 
Must be approved by administra- 
tive officials—2 
Each case decided on its own mer- 
its—1 
Are there any restrictions placed on 
who can do consulting work? 
(96 answers) 
Yes—15 
No—81 


. May a staff member do consulting 


work for extra compensation for his 
own institution? 
(92 answers) 


Only under special circumstances 
—14 
This situation has never arisen—3 


II. Sponsored Research 


. Does your institution permit aca- - 


demic staff members to do sponsored 
research for compensation in addi- 
tion to their institutional salaries? 
(95 answers) 
Yes—63 
No—23 
Only under special circumstances 


No poliey—1 


. If “yes” is any restriction placed on 


amount? 
(62 answers) 
Yes—59 
No—3 


C. If “yes” what is the restriction! 


% of institutional salay 
aoe , time ......, other (explain) 
(64 answers, some institutions hay 
more than one restriction) 
$300 per month—1 
$250 per month—2 
$150 per month—1 
$125 per month—1 
$100 per month—3 
20% of institutional salary—5 
25% of institutional salary—6 
67% of institutional salary—1l 
33% of institutional salary (sun. 
mer only)—3 
2/9 of institutional salary (sun. 
mer only)—1 
Limited to the equivalent of tw 
months’ salary—1 
1 day per week—5 
10 hours per week—4 
20 hours per week—1 
6 hours per month—1 
20% of scheduled time—2 
25% of scheduled time—3 
Time limitation (unspecified)—2 
Restricted to vacation periods—l) 
Must not interfere with other dt- 
ties—6 
Permission of administrative off- 
cials required—2 
Each case considered on its ow 


merits—1 
More than one day per week con- 
pensated by reduction in teach- 
ing load—1 
No policy—1 


D. If a teaching staff member is re 


leased, part or all of his time, for 
sponsored research with the research 
agency assuming the responsibility 
for this portion of his income, may 


he receive a higher rate of compel- C 


sation for this portion of his tim 
than he would receive for teaching! 
(91 answers) 
May receive a higher rate of com 
pensation—29 
May not receive a higher rate of 
compensation—58 
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restriction! May not normally receive a higher 
onal salan rate, but there are some excep- 
ar (explain) tions—4 
one E. Are there any restrictions placed on 
utions have who can do sponsored research? 
iction) (97 answers) 
Yes—11 
No—85 
No policy—1 
III. Administration 
alary—6 A. Who administers your sponsored re- 
alary—1 search contract? Engineering ex- 
alary (sum- periment station ...... separate 
group like a research foundation or 
alary (sun- research institute ...... » a graduate 
, regular business of- 
(97 answers. Some institutions 
listed more than one ad- 
ministrative agency) 
Experiment station (or other in- 
tegral division of Engineering 
—2 school) —32 
—3 Separate group—29 
ecified )—2 Graduate school—5 
periods—l! Regular business office—27 
th other dv- Research committee—5 
Coordinator or director of research 
strative —5 
Individual departments—2 
on its ow Industrial research division—1 
Individuals—2 
r week com- Engineering department—1 
on in teach- Dean of Engineering—1 
Other (unspecified )—4 
B. If a separate group, is it an integral 
mber is re: part of your institution or is it a 
is time, for separate corporation? 
the research (27 answers) 
esponsibility Integral part—13 
income, maj Separate corporation—14 
io ne al C. In the case of a separate group, is 


the salary paid to the research 
worker directly or through institu- 
tional channels? 
(21 answers) 
Direct—4 


or teaching! 


rate of com 


gher rate o 


Through institutional channels—16 
Either direct or through institu- 
tional channels—1 


IV. General Work Regulations 


A. What is your normal work week in 
hours? For teachers ...... , for re- 
searchers ....... 

For teachers (91 answers) : 

40 hours—25 

44 hours—10 

15 contact hours—6 

No stated policy—23 

Twenty-seven other answers var- 
ied from a low of “10 to 12 hours” 
to a high of “40 to 50 hours.” As 
there were only one or two of each 
different answer, it would be too 
awkward to attempt to classify 
them. Considerable confusion was 
found due to the lack of a defini- 
tion of an “hour.” Some answered 
simply in “hours,” others in “con- 
tact hours,” “credit hours,” “ecred- 
its,” and “lecture hours.” 
For researchers (89 answers) : 

40 hours—56 

44 hours—11 

35 hours—4 

3714 hours—2 

36 hours—1 

39 hours—1 

45 hours—1 

40 to 44 hours—1 

40 to 45 hours—1 

No stated policy—11 


B. What is your normal work year in 
months? For teachers ...... , for 
researchers ....... 

For teachers (97 answers) : 

9 months—66 

10 months—11 

11 months—3 

12 months—6 

9 and 11 months—4 

9 and 12 months—4 

10 and 12 months—1 
914 months—1 

12 months with every third sum- 

mer off—1l 
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For researchers (94 answers) : 

9 months—5 

10 months—1 

11 months—3 * 

12 months—79 * 

9 or 12 months—2 — 

10 or 12 months—3 

No stated policy—1 


. What is your vacation allowance? 
For teachers ...... , for researchers 
The answers to this question 
were so varied and in so many 
forms that it was not considered 
feasible to classify them. For 
teachers, most gave a nine-month 
schedule (see B above) and listed 
three months’ vacation. Some, 
however, listed a vacation sched- 
ule during the academic year. For 
researchers, the majority listed one 
month for those on a 12-month 
work year; however others listed 
two weeks, three weeks, and in 
many cases the vacation length de- 
pended on length of service. 


D. Are all hours in excess of those men- 


El. 


tioned above the individuals’ own 
time or are restrictions imposed on 
how they may be employed? 
(83 answers) 
Individuals’ own time—62 
Restrictions are imposed—21 


Can annual leave (vacation time) be 
accumulated from one year to an- 


“071035 , for how many years? 


(89 answers) 
Leave may be accumulated—14 
For 2 years—8 + 
For 3 years—2 


* Twenty-six reported 11 months; 
however 23 of these also listed one 
month’s vacations. These were con- 
sidered as 12-months’ schedules. 

t Three of these were listed as one 
year; however, from the wording of 
the question, this was taken to mean 
one additional year and included in 
the 2-year classification. 


E2. 


A. What is your policy on sick leave! 


For 114 years—1 
For 7 years—1 
Time limitation not given—2 
Leave may not be accumulated 
70 
May be accumulated only in e. 
ceptional cases—5 


If the individual elects to work, i 
he paid double for his leave time? 


(67 answers) 
Yes—4 
No—60 
Extra compensation paid, but no 
double—2 
Situation has never come up—l 


. If an individual’s employment is ter. 
minated through no fault of his ow, 
is his final check for time actually 
worked; or is he paid, in addition, 
for any leave time he has accum- 
lated? 


(86 answers) 
Time actually worked—11 
Accumulated leave time—70 
At the option of the administr- 
tion—4 
No poliey—1 


Work Regulation for Sponsored 
Research 


(The following questions 
tain only to academic staff men- 


bers employed on sponsored re 
search on either a full-time or 


part-time basis. If they are the 
same as for teaching employees, 


please so indicate after your an 


swer.) 


(78 answers) 

1 day per month—4 
144 days per month—3 
11% days per month—1 
214 days per month—1 
10 days per year—2 
13 days per year—l 
14 days per year—1 

2 weeks per year—6 
Up to 6 weeks—1 
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Up to 3 months—1 

Up to 6 months—1 

Full pay for reasonable absences 
—12 

Unlimited—1 

Practically unlimited—1 

Rest of month plus one month—1 

Depends on length of service—2 

Policy too complex to classify—1 

Full pay for 6 months; half pay 
thereafter—1 

Till end of semester—1 

Up to one year full pay less salary 
paid to substitute if needed—1 

Each case determined on its own 
merits—35 

Same as for teachers—46 

B. What is your policy on retirement 
pay? 
(75 answers) 

State employee’s retirement plan 
—1l1 

Teacher’s Insurance and Annuity 
Association—16 

Social Security—3 - 

T.L.A.A. plus Social Security—11 

Institution sponsored plan—15 

Institution plan plus Social Se- 
eurity—2 

State teacher’s plan—3 

State teacher’s plan plus Social 
Security—1 

State employee’s plan plus Social 


Security—2 
Institution plan and/or T.I.A.A.— 
1 
Institution plan and state plan—1l 
144% of maximum salary per 
year’s service—1 
No poliey—8 
i Same as for teachers—38 
_ C. What is your policy on hospitaliza- 
and health insurance? 
(85 answers) 
State employee’s plan—1l 
State teacher’s plan—1l 
Optional group policies available 
—39 
Compulsory group policies—2 
Group policies (optional or com- 
pulsory not stated)—28 
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Institution sponsored plan—3 
No policy—11 
Same as for teachers—32 


D. Do you have Workman’s Compensa- 
tion Insurance? 
(93 answers) 
Yes—68 
No—24 
Only when required by Govern- 
ment contract—1l 
Same as for teachers—20 


E. For how long after the death of an 
employee do you pay his salary? 
(87 answers) 
Pay terminates on day of death— 


30 

Continues until end of month—14 

One month—8 

Until day of death plus acerued 
leave time—4 

One month plus accrued leave time 
—1 


Two months—1 

One month per year’s service—1 

Varies with length of service—3 

Rest of the semester—1 

Rest of the fiscal year—1 

If single, till end of month; if 
married, each case considered on 
its own merits—1 

Each case considered on its own 
merits—22 

Same as for teachers—20 


This report is intended only to present 
the results of the survey; the reader may 
make his own conclusions and compare 
the policies of his institution with the 
data presented here. It should be noted 
that the survey included colleges with 
large enrollments of engineering students 
and those with small enrollments; state 
supported and proprietary institutions; 
some with multi-million dollar research 
budgets and others with only a very few 
thousands. In view of the many varia- 
tions, it is not surprising that so many 
different answers are given to questions 
of policy; it is perhaps more unexpected 
to find many areas of agreement. 
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Purpose 


It is the purpose of this paper to pre- 
sent evidence which would tend to encour- 
age industry in various sections of the 
country to make increasing use of the fac- 
ulties of our engineering colleges. The 
end result of such encouragement would 
reside in the improved understanding by 
faculty members of industrial operation, 
thereby making their teaching tasks more 
applicable to the actual needs of industry 
and, even more than that, to bring into 
action the vast amount of engineering and 
scientific knowledge possessed by the 
higher level faculty members of our en- 
gineering colleges. 


Method 


In so doing, we have endeavored to de- 
termine the following by means of a sur- 
vey addressed to educators, selected in- 
dustry personnel and engineering college 
administrators. The specific objectives 
of this survey are best defined by the fol- 
lowing list: 


a) The seope of faculty employment 


by industry. 

b) The purpose of such employment. 

c) The time during the year when such 
employment occurs. 

d) To identify benefits to faculty and 
industry alike. 

e) To identify secondary benefits to 
students and society in general. 


* Presented by John Gammell, Allis-Chal- 
mers Manufacturing Co., at the Meeting of 
Institutional Representatives, ECAC, Uni- 
versity of Illinois, June 18, 1954. 
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f) To recommend a general policy jf five pé 
foster and guide a possible oe 


gram. proble 
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Reservations ployed 

Certain reservations must be kept i others 
mind. The survey was restricted to: wns 
relatively small number of schools, ani Rem 
the same can be said for administratos that 
and industry personnel alike. It is o wen 


hope that the material presented her. 
after will represent a sampling which wil salary. 
be sufficient to identify the general taf enF 
in either the employment of faculty men. fant 
bers by industry or the role of individul Nine ] 
companies and industries as clients of th ery 

engineering faculty. By no stretch of the had th 
imagination can this paper be regardelp 
as a scientific analysis. It is, however, of the sal 
sufficient value to be an encouragemett Thes 


and an example to all concerned. uals Ww 
during 

Faculty Questionnaire service 

foreme 


In the questionnaire addressed t 3 
faculty members, several questions wer “PéT 
asked which are analyzed as follows: — rather 

One hundred seventy-eight members re men 8 
plied, which break down to ten per cell | the hig 
in the Instructor group, thirty-one pel We ta 
cent assistant professors, twenty-four pe To T 
cent Associate professors, and thirty- five To 
per cent full professors. Of those reply [4 
ing, only nine did not have prior employ p ¢ 
ment in industry in any form. To I 

Thirty-nine per cent of those reply To ¢ 
engaged in summertime activity only) To i 
five per cent functioned with industy) To V 
during leave of absence; thirteen per ca) To F 
were on part-time employment; thirty: 


Journat or ENGINEERING EpucaTion, Jan., 19! 


= 
i 
2 


ral policy 
possible pro 


t be kept is 
stricted to; 
schools, ani 
.dministratos 
ce. It is ow 
esented her. 
ng which wil 
general trenij 
faculty 
of individu 
clients of the 


stretch of the 

be regarded 
3, however, 
neouragemel! 
rned. 


aire 


service. 


rddressed tt 
uestions wert 
s follows: 
; members re 
ten per cen 
1irty-one pe 
enty-four pe 
nd thirty-fiv 
those reply. 
orior employ: 


m. 
hose replyi 
etivity only 


vith industry 
teen per cell 


nent; thirty 


TION, Jan., 195! 


PLANNED FACULTY EMPLOYMENT IN INDUSTRY 


eight per cent acted as consultants on a 
continuous basis; and five per cent did 
not answer the question. 

In answer to the question as to the rea- 
son for such industrial service, thirty-five 
per cent replied that they had hoped to 
gain experience in their particular field; 
sixteen per cent identified their service as 
a means of earning money; six per cent 
functioned as teachers in industry. An- 
other six per cent acted as research aids; 
five per cent worked as analysts; twenty- 
one per cent were assigned to a specific 
problem; six per cent functioned as proj- 
ect directors; three per cent were em- 
ployed in the research field directing 
others; and two per cent attended short- 
term seminars conducted by various firms. 

Remuneration for these services found 
that twenty-two per cent of those em- 
ployed by industry were paid on an 
hourly basis, with thirty-four per cent on 
salary. Twenty-one per cent were paid 
on a per diem rate, and fourteen per cent 
functioned under contract arrangement. 
Nine per cent did not answer the ques- 
tion. The per diem and contract groups 
had their expenses paid as well, and the 
same is true for a smaller proportion of 
the salary contingent. 

These men reported to various individ- 
uals within their respective corporations 
during the time of their employment or 
Only one per cent reported to 
foremen, and another four per cent to 
superintendents. We believe that this is 


rather significant, as the balance of the 


men so employed made their reports to 
the higher echelon in the business world. 
We tabulate these as follows: 


To Department Head 18% 
To Plant Manager 3% 
To Manufacturing Mgr. 2% 
To General Manager 7% 
To Project Engineer 13% 
To Chief Engineer 18% 
To Research Director 12% 
To Vice President 9% 
To President 13% 
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Reports are made in a variety of ways. 
The survey shows that twenty-four per 
cent of them were made verbally to their 
superiors, and forty-one per cent were in 
written form. Thirteen per cent were il- 
lustrated in various manners, and seven- 
teen per cent did most of their reporting 
by means of drawings. Four per cent 
used models to present their results, and 
only one per cent in patents. It must be 
borne in mind, however, that much of the 
work done by others perhaps led to, or 
was a part of, research and development 
which could, and probably did, lead to a 
greater number of patents over a longer 
period of time. 

The policy covering patents granted 
varied, but for the most part they be- 
longed to the company. 

Several other points grew out of this 
particular question. In some cases, the 
same policy existed as for other em- 
ployees. In others, the rights were 
granted to the government. A few com- 
panies took the patent and shared the 
royalty with the faculty member so em- 
ployed. 

In one instance, the patent was granted 
in the name of the faculty member, but 
the rights were held by the company. In 
others, patents were signed over by virtue 
of prior contract. Four responses indi- 
cated that the faculty member received a 
bonus or shared in the benefits of the 
patent. 

Appendix “A” lists the colleges whose 
faculties have responded to this question- 
naire. Appendix “B” shows the nature 
of the industries and professions employ- 
ing or engaging faculty members, and 
Appendix “C” lists the companies for 
whom they served. 


College Administrator Questionnaire 


Fourteen engineering college adminis- 
trators answered a parallel questionnaire 
about the policies and activities of their 
own colleges. Running throughout these 


replies was the general statement that 
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most relationships of their faculties with 
industry were okay if they did not inter- 
fere with school obligations, such as com- 
mittee assignments or research nieces 
by school authorities. 

The majority of these schools also re- 
ported that over 50% of their faculty 
engaged in some sort of paid summer 
employment or professional work. The 
reverse was true of the college year ac- 
tivities, where only two schools indicated 
that over 50% of their faculty engaged 
in some work. The remainder reported 
less than half who had part-time or con- 
sulting activity during the regular school 
months. 

The regulations covering such work 
quite naturally were very limited, as far 
as the summer activity is concerned, ex- 
cept where the faculty member was as- 
signed to summer school or administra- 
tive work during that period. One school 
stated that they insisted that their faculty 
men have at least one month’s vacation. 

Written requests and subsequent per- 
mission were needed in the majority of 
eases for leaves of absence. Most of the 
schools have a sabbatic leave granted for 
one term after a specified length of serv- 
ice; a few indicated that no regulations 
had been set up, and each case was con- 
sidered on its merits. These leaves are 
restricted, depending on school policy, to 
anywhere from six months to one year 
maximum time. 

Part-time school year activities were 


divided up between written requests and | 


permission with an open policy, as long 
as it did not interfere with school obli- 
gations. Strangely enough, an equal 
number stated that no firm regulations 
existed. 

Essentially the same general practice 
applied as far as consulting and profes- 
sional services were concerned, although 
in a greater number of cases more free- 
dom was allowed the faculty member, as 
long as it did not interfere. Two of the 
colleges reporting stated that only a 


specified number of hours per week wer 
permissible. 

Where on-campus services were r. 
quired which involved the use of labors. 
tories and equipment, considerable var. 
ation was recorded. It appears. that, 
where the faculty member is assigned ; 
research project by the school, his teach- 
ing load is correspondingly reduced t 
permit such activity. At other school, 
any on-campus activity is a matter of 
contract between the college and the par. 
ticular company or industry involved, 
At others, a fee is fixed for the projed 
in mind, which the faculty member mut 
include as a part of his fee to the client. 
It is also evident that considerable dis 
cretion as to what this overhead and lab 
oratory fee should be resides in the heads 
of the departments in many institutions, 
Other schools apply fixed overheads p 
to as high as 40% of the direct time in- 
volved, and others have a flat 334% 
charge of the fee earned by the con 
sultant. 

Publication rights for college-sponsorel 
work are generally given to the individ- 
ual. Two schools stated that it was the 
property of the school in all cases. Its 
also evident that the school expected suc 
publications to bear the name of the 
university and to give due credit to the 
school and other faculty members for 
the assistance rendered. 


Patents presented a rather mixed pat-— 


tern. If the project was not subsidized 


could belong to the individual. Where 
the company has sponsored the researeh,| 
the company gets the patent, but the codl- 


lege reserves the right to use the same’ 


in their own operation. One _ college 


indicated that, if college facilities were 


used, the resulting patent belonged to the 
school; in others, the royalties were to be 
divided among the individual, the school 
and the company. 

The results of this section of the survey 
would indicate that no definite pattem 
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seems to exist, with the possible excep- 
tion of the statement made at the begin- 
ning—namely, that on-campus and off- 
campus activities were permissible if 
they did not interfere with their teaching 
duties. 


Industry Questionnaire 


Seventeen industries responded to an- 
other questionnaire concerning their use 
of faculty talent, both as employees as 
well as for professional services. 

Some of the general scientific and en- 
gineering fields identified by them are 
rather unusual. In addition to the regu- 
lar engineering and scientific types of 
service, these firms also indicated that 
psychology, physiology and pure mechan- 
ies were important to them. Other fields 
included automatic controls, chemistry 
and metallurgy, research, development, 
design, power generation, general con- 
struction and aircraft. 

For the most part, these firms specified 
the employment of professors, assistant 
professors, associate professors and in- 
structors in that sequence of relative im- 
portance. Strangely enough, this em- 
ployment was about one-third during the 
summer, and the other two-thirds on a 
part-time or consulting basis during the 
whole year. 

These companies also indicated that 
most of these men were engaged for work 
on specific problems, or as an analyst or 


research aid. Lesser numbers were em- 


t subsidized pioveg purely as an opportunity for the 


the patent 
Where 


/man to gain experience, and a few were 


employed as teachers for plant programs. 

Remuneration was generally on a sal- 
ary basis, although contract and per diem 
were identified as a frequent mechanism 
for this purpose. 

These companies also specified that for 
the most part these faculty members re- 
ported to Department heads, followed 
dlosely by the Chief Engineer or the Re- 
search Director. Lesser numbers reported 
to the President, Vice President, or the 
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Superintendent. Only occasional cases 
where Manufacturing Manager, General 
Manager, or the Plant Manager came into 
the picture were noted. 

Reports were equally divided between 
verbal and written, and in about two- 
thirds of the cases all patent rights are 
the property of the company. In the 
balance of the cases, some division or 
bonus arrangement was in effect. 

Appendix “D” lists the names of the 
companies replying to the questionnaire. 


Conclusions 


We believe that this paper, which very 
briefly presents the wealth of material 
contained in the survey replies, does ac- 
complish its initial purpose—namely, to 
serve aS an encouragement and an ex- 
ample to both industries and colleges, and 
faculty members as well. It not only ap- 
plies to summer employment, but even 
more strongly (as the survey results 
show) to the year-round use of the sci- 
entific and engineering ability of faculty 
members as consultants, analysts and re- 
search men for a wide variety of indus- 
tries. 

At the moment, industry is using fac- 
ulty members primarily for the last- 
mentioned purposes. There is some evi- 
dence that summer-time employment for 
instructors, and even for professors, is 
being conducted as a means of acquaint- 
ing these men with developments in in- 
dustry and making them aware of the 
problems which the students will encoun- 
ter as they graduate from engineering 
school. 

It is evident from the survey, too, that 
considerable benefit must be attained 
through the use of this talent by those 
firms engaging their services. This fac- 
tor alone should encourage industries in 
other parts of the country, particularly 
in the developing south and west, to avail 
themselves of the abilities within their 
territory. The wide assortment of indus- 
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trial activity identified in Appendix “B” 
leaves almost no loophole as far as indus- 
trial coverage is concerned. 

Some negative conclusions are also evi- 
dent in that the policies in regard to pat- 
ents in industry, as well as on college 
campuses, vary from the extreme of being 
completely open to very rigid and thor- 
oughly controlled assignments. 

Policies concerning faculty employment 
have an equally wide-spread pattern 
within the universities. Some schools 
have developed very stringent policies on 
this matter, and others again are com- 
pletely open or subject to individual con- 
sideration. 

About the only firm policy that might 
grow out of the survey, as far as the uni- 
versities are concerned, is that generally 
the faculty is permitted to engage in con- 
sulting and other outside activity as long 
as it does not interfere with their teach- 
ing load, assignments to committees, and 
other campus duties by the university ad- 
ministrators, or assignments to direct re- 
search work where contracts for same are 
written with the university rather than 
with the individual. 

The only firm conclusion from the in- 
dustry questionnaire seemed to reside in 
the fact that many firms are making ex- 
tensive use of the scientific and engineer- 
ing talent possessed by the faculty mem- 
bers. The manner in which this talent is 


pany’s activity does not seem to devel 
into a definite pattern at this time. § Natt 
We must state also that considerahj 
: BAEC Re 
material is contained in the survey repli Air Con 
which has not been incorporated into 
paper. We believe that these replies &Brchite 
fer material for further development aii jutomo 
discussion, and we do recommend thyCeramic 
further consideration be given them )pChemica 
future meetings of the Relations Wygclothins 
Industry Division. oal 
We are not prepared at this time yge™s™ 
. BConsulte 
suggest that perhaps policies for both iy Design 
dustry, as well as colleges, could logicalfy...5) 
be formed or, if done, that such would Wiipiectric: 
of any concrete value. It is possibiipectron 
however, that some over-all recomment§inginee 
tions could be made. It seems logialfinginee 
that industries will seek out those engpinginee 
neering colleges whose policies are magm E 
appropriate and adapt themselves mmp!™@y 
thoroughly to the operations of the giva se 
company. We believe this would be pur Heat “4 
ticularly true of the medium to smi Hydraul 
firms who would shy away from rigifqustri 
college policies and contracts and woullfnstruct« 
tend to seek out more flexible arrang{insuranc 
ments at some other university. In otheflegal 
words, it is possible to become too stridplachine 
in the administration of this faculty enp!chine 
ployment by industry program on bol 
the industry and college side. 
It is hoped that this paper can serv 
as an eye-opener to some industrial firm} 
and thereby help spread this particula 


used, paid, and integrated into the com- phase of college-industry activity. o “a. 
AM, Bric 
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APPENDIX ‘‘B’’ 


NATURE OF INDUSTRIES AND PROFESSIONS SERVED BY RESPONDING FACULTY MEMBERS 


Management Consultant 


Manufacturing 
Metals 

Minerals 

Naval Ordnance 
Ordnance 

Paper Industry 
Petrochemical 
Petroleum and Oil 
Pharmaceutical 
Plasties 

Powder Metallurgy 
Power 

Power Plant 
Precision Casting 
Printing 
Production 

Public Utilities 
Railroads 
Refrigeration 


s of the gine eophysical Research and Design 
Heating and Ventilating Research (Only) 

would be Heat Treatment Shipyard 

ium to siiydraulie Eng. Steel 

y from rigifindustries with Trade Waste Problems Tool 

ets and wouliffastructor U. S. Govt. 

xible arrange{insurance Companies Utility 


fachine Design 


sity. In otheg 
ome too sttid 


is faculty a fachine Tools 

zram on bel fagnesium Producer 

le. 

per can ser 

dustrial firm 

his particula 

se AC Spark Plu 

ctivity. ABC. 
An. Bridge Div. of U. S. Steel 
Am. Flexible Coupling Co. 
Anaconda 
.N. Arbaugh Mfg. Co. 
Babeock & Wilcox Boiler Co. 
Babcock -& Wilson Co. 
Bell Labs. 
Bethlehem Steel 
Biochemical Research Foundation 
Black & Veatch Co. 
Blue Ridge Overall Co. 
Boeing Airplane Co. 

pristol Laboratories, Inc. 


brown & Sharpe 


Water Treatment 
Wood Conversion 
Writing in Business 


APPENDIX ‘‘C”’ 


CoMPANIES REPORTED BY FACULTY MEMBERS AS THEIR EMPLOYERS OR CLIENTS 


Burlington Instrument Co. 
Chance Vought Aircraft 


Chicago Pump Co. 


Chippewa Flambeau Improvement Co. 


Chrysler Corporation 


Cleveland Electric Illuminating Co. 


Consumer Power Co. 
Curtiss-Wright 
Cutler Hammer, Ine. 
John Deere Plow Co. 
Detroit Edison Co. 


City of Detroit Lakes, Minn. 


Douglas Aircraft 
Dow Chemical Co. 

E. I. duPont & Co. 
City of East Lansing 
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Eixie Pine Products 

Ethyl Corporation 
Fiberglass 

Foote Mineral Co. 

Foster Eng. Co. 

G.M. Foster Co. 

General Development Co. 
General Electric 

General Metals Powder Co. 
General Motors 

Govt. Research Lab. 

Grede Foundries 

Haller Raymond & Brown, Ine. 
Harvard Underwater Sand Lab. 
Haynes Stellite Co. 
Hydraulic Press 

IBM 

Jackson & Church 

Jackson Industries, Ine. 
Kaydon Eng. Corp. 

Kish Engineering Corp. 


Knapper-Tibbetts-Abbott Engr. Co. 


Kohler Co. 

Kold-Hold Mfg. Co. 
Liverman & Samulson Architects 
Lockheed Aircraft 

Maxwell Bridge Co. 
Missouri Highway Dept. 
National Iron Co. 

National Lead Co. 
Northwestern R. R. Co. 

Oak Ridge Lab. 

Ohio Malleable 
Owens-Corning Fiberglass 


Penna. Power & Light Co. 
Phila. Electric Co. 

Pure Oil Co. 

RCA 

Reo Motors 

Rocky Mountain Hydraulic Lab. 


Russell & Axon Consulting Engrs. 


Rust Engineering 

Sears Roebuck 

Geo. G. Sharp, N.A. 

Slinger Foundry 

Eberle M. Smith Assoc. 

S & S Machinery 

Standard Oil 

Oliver M. Stone, Architect 
Texas Foundries 

Textile Machinery Works 
Tipton Electric & Water Co. 
TVA 

Union Sulphur Co. 

U.S. Air Corp. 

U.S. Bureau of Mines 

U.S. Bureau of Reclamation 
U.S. Engineer Corp. 

U.S. Maritime Service 

U.S. Naval Gun Factory 
U.S. Navy Electronics Lab 
U.S. Navy Underwater Sand Lab 
U.S. Steel 

The Western Company 
Western Electric 
Westinghouse Electric 
York Corporation 
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COMPANIES REPLYING TO QUESTIONNAIRE 


Allis-Chalmers Mfg. Co. 
American Tel. & Tel. Co. 

Bell Telephone Laboratories, Inc. 
Boeing Airplane Company 
Caterpillar Tractor Co. 
Curtiss-Wright Corp. 

Detroit Edison Co. 

E. I. duPont 

Eastman Kodak Company 
General Electric Co. 


International Harvester Co. 
International Nickel Co., Ine. 
Minneapolis-Honeywell Reg. Co. 
Minnesota Mining & Mfg. Co. 
Monsanto Chemical Company 
Research Laboratories Div. 

of General Motors Corp. 
Standard Oil Co., Ohio 
Westinghouse Electric Corp. 
Anonymous 


Fo 
neers 
majol 
memb 
eral 
long 
impol 
will 
Statle 
variet 
comm 
will b 
neerin 
proces 
lunche 
figure: 

Dist 
of en; 


ploym 


neers, 
oceup! 
eral y 
of ens 
and Pp 
ment, 
of EJ 

Tho 
ing at 
of the 
fiers 

Obj 


inelud 


4 
| 


Lab 


For the first time in its history, Engi- 
neers Joint Council, composed of eight 
major engineering societies with a total 
membership of 170,000, will hold a Gen- 
eral Assembly and a banquet. <A day- 
long program of discussions of subjects 
important to the engineering profession 
will take place Jan. 21, 1955, in the Hotel 
Statler, New York City. While a broad 
variety of topics will be taken up by 
committees and speakers, the basic theme 
will be the increase of unity in the engi- 
neering profession. The comprehensive 
proceedings will include addresses at 
luncheon and dinner by nationally known 
figures. 

Discussions will deal with the problem 
of engineering manpower shortage, em- 


ployment conditions as they affect engi- 


neers, the national water policy which has 
oceupied the Council’s attention for sev- 
eral years, activities in specialized areas 
of engineering such as in the industrial 
and peacetime phases of nuclear develop- 
ment, and finally, the future usefulness 
of EJC to affiliate and associate societies. 

Thorndike Saville, Dean of Engineer- 
ing at New York University, is President 
of the Council, which will install new of- 
fiers the evening of Jan. 21 

Objectives of Engineers Joint Council 
inelude advancement of the general wel- 


Engineers Joint Council 


fare of mankind through the available 
resources and creative ability of the en- 
gineering profession; cooperation of the 
branches of the profession; advancement 
of the science and profession of engineer- 
ing; development of sound public policies 
in national and international affairs 
wherein the profession can be helpful 
through the services of the members of 
the profession. 

To achieve these objectives, the Coun- 
cil acts as an advisory and coordinating 
agency to seek and study matters of mu- 
tual interest to the constituent societies 
in instances in which these societies desire 
such joint representation; it administers, 
on behalf of the engineering profession, 
activities authorized by a majority of the 
constituent societies. 

Engineers Joint Council operates 
through twenty-three committees com- 
posed of eminent engineers who volunteer 
their services through their own Society. 
The activities of these committees are co- 
ordinated by the EJC Board of Directors, 
composed of members of the Boards of 
the Constituent Societies. 

EJC’s first General Assembly will close 
with a banquet to be addressed by Donald 
A. Quarles, Assistant Secretary of De- 
fense for Research and Development and 
past president of ATEE. 
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Minutes of Executive Board* 


A meeting of the Executive Board of 
the ASEE was held in the Hotel Alms in 
Cincinnati, Ohio on Wednesday, October 
27, 1954 at 8:30 A.M. Those present in- 
cluded: N. W. Dougherty, President; W. 
L. Everitt, L. J. Lassalle, B. R. Teare, Jr., 
and H. K. Work, Vice Presidents; G. W. 
Farnham, Treasurer; A. B. Bronwell, 
Secretary; C. E. Watson, Assistant Sec- 
retary; and M. Strohm. 


Report of the Secretary 


The Secretary reported on the possibil- 
ity of his being invited to take the Presi- 
dency at Worcester Polytechnic Institute 
beginning February 1. The Executive 
Board recommended that a letter be sent 
to the deans of engineering colleges ask- 
ing for suggestions for a successor as Sec- 
retary of the Society. The Board will 
meet on November 15 in Washington to 
narrow down the field of selection and 
establish a procedure for the eventual 
choice of Secretary. It was recommended 
that the matter of location of the ASEE 
headquarters office be deferred until the 
new Secretary is found. 

The Secretary stated that he would 
work with the new Secretary throughout 
the months ahead in effecting a smooth 
transition and will assist him in every 


way possible at the Annual Meeting. The - 


commencement activities at WPI termi- 
nate on Sunday prior to the Annual Meet- 
ing and it will therefore not be possible 
for him to be present until Monday at the 
beginning of the Annual Meeting. 


Report of the Treasurer 


The quarterly report of the Treasurer 
was presented and accepted. The dues 
income is approximately $3000 ahead of 
last year’s income for the corresponding 
period, indicating a probable increase of 
about $7000 for the year resulting from 


462 


the change in dues status. The expeny 
items are in line with those of the prey. 
ous year. 

The Treasurer reported that $25,000 of 
the Society funds had been invested in 
New York, Chicago and Evanston banks 
and that $15,000 had been invested in 
Series K bonds. These funds had ben 
previously lying idle in the checking ae. 
count. A portion of these funds has been 
collected from outside agencies and is ear. 
marked for special projects which the §o- 
ciety has in progress. 

The Executive Board voted to waive 
the institutional dues of Northwestem 
University in view of the space and fa- 
cilities which are provided for the heai- 
quarters office. 


Summer Institute Proposal 

This item is summarized in the Minutes 
of the General Council Meeting. 
Graduate Study Proposal 


A preliminary report of the ad ho 
Graduate Committee, appointed to study 
the possibility of undertaking a compre 
hensive investigation of the curricular 


goals and objectives in graduate study,” 
was presented for discussion. The ad hoe © 
Committee felt that the Manual on Grad- - 
uate Study prepared by a Committee 
under the chairmanship of Dean Grinter” 
several years ago, provides effective cov- 
erage of some of the general policies of | 
graduate study. However, the Committee 
felt that it would be desirable to conduct” 
studies on specifie problems in graduate 


education. The Committee has not as yet 
formulated a specific plan as to how such 
studies should proceed. 

Several of the Executive Board men- 
bers expressed the opinion that a thor- 
ough and objective study which would 
not regard the traditions of the past 
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being inviolable, but rather which would 
challenge some of these traditions would 
be highly desirable. 


Teaching Aids Bulletin 


This item is summarized in the minutes 
of the General Council Meeting. 


Evaluation of Engineering Education 


The Secretary reviewed the financial 
status of the Committee, stating that the 
fund for this study had a balance of less 
than $5000. Additional financial support 
seems possible from several different 
sources. 


Publication Policy 


The Secretary pointed out that the va- 
rious Division publications of the Society 
are providing a vital service in bringing 
to members of the Society information 
which could be of direct service to them 
in their teaching work. He raised the 
question of whether or not the Society 
should provide financial assistance to 
make it possible for the Divisions to ex- 
pand their publications. The alternative 
would be to publish more papers of di- 
rect value to the teacher in the classroom 
in the JOURNAL OF ENGINEERING Epuca- 
m1i0N. The latter procedure would get a 
wider audience, but would be more costly. 
In general, the Journal has tried to carry 
articles of interest to the major Divisions 
of the Society, although articles of a 
highly specialized character have usually 
heen avoided because of limited interest. 

It was pointed out that the section en- 
titled “Teaching Tips” in the Journal in- 
cludes papers helpful to teachers. The 
Board members expressed the opinion that 
an attempt should be made to strengthen 
the JouRNAL OF ENGINEERING EDUCATION 
by including more papers of direct value 
to the teacher in the classroom. 


ASEE Branch at Clarkson College 


The application for a Branch of ASEE 
at Clarkson College of Technology was 
wanimously approved by the Board. 
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International Science Foundation 


The ASEE Executive Board voted to 
decline the invitation of the International 
Science Foundation to become a member. 
This organization is attempting to set up 
centers throughout the country for scien- 
tists and engineers who visit this country 
from foreign countries. The Board be- 
lieved that this service is already being 
provided by the U.S. State Department 
and by engineering colleges and other or- 
ganizations. 


Annual Meeting 


The Secretary stated that the Local 
Committee at Pennsylvania State Univer- 
sity has been organized and is effectively 
planning ahead on the Annual Meeting. 
A meeting of the Committee on the An- 
nual Meeting was scheduled for Friday 
morning following the Executive Board 
meeting. 

Headquarters office will mail out to the 
Divisions and Committees of the Society 
within two weeks a tentative schedule for 
the Annual Meeting for this year. 

A letter from Mr. Gammell, past Chair- 
man of the Division of Relations with In- 
dustry, supporting the recommendation 
of Dean Downie-Smith to the effect that 
the Society hold a principal meeting on 
the general subject on “How Does the 
United States Measure up to the Rest of 
the World in Scientific-Technological Ed- 
ucation” was discussed. Dr. Work stated 
that ECRC would like to consider a joint 
meeting with the Relations with Industry 
Division dealing with this subject. 


Summer Schools 


The Executive Board voted to approve 
tentatively the request of the English Di- 
vision for a Summer School, but urged 
that the Division prepare an outline and 
a budget as soon as possible. 

A Summer School in Chemical Engi- 
neering was proposed last spring, but no 
specific outline or budget has been re- 
ceived. The Secretary will again contact 
the Chairman of the Division in this re- 
gard. 


f 
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Section Business 


Vice President Teare reported that the 
Upper New York Section would like to 
have the University of Toronto affiliated 
with its Section. The Board voted ap- 
proval, providing that this meets with the 
wishes of the members in Toronto. 

The question was raised as to whether 
or not the Section Manual, which was 
prepared by Dr. Armsby several years 
ago, should not be printed and distributed 
to Sections to be used as a guide in the 
operation of their Section meetings. This 
manual supplies helpful information on 
the operation of Section meetings. It 
was recommended that copies of the 
manual be sent to the Sections with the 
understanding that this is merely sug- 
gested material. 


Questionnaire on Nuclear Science Educa- 

tion 

A request to have ASEE send out 
under its sponsorship a questionnaire to 
get information on courses offered in nu- 
clear science was discussed. The Execu- 
tive Board believed that the questionnaire 
might be sent out by the ASEE Commit- 
tee on Atomic Energy Education if they 
deem it advisable, but that it should not 
be sent out by ASEE Headquarters, since 
this would establish a precedent whereby 
ASEE might feel obligated to send out 
similar questionnaires in other educational 
areas. The Board believed that the bur- 
den of questionnaires raises very difficult 
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problems and in general should be mini. 
mized, although there are certain are 
where information is highly desirable. 


Honorary Membership 


The Committee on Honorary Member. 
ship has asked the Executive Board fo 
instructions on several matters relating 
the qualifications of individuals for Ho. 
orary Membership in ASEE. The Exe. 
utive Board suggested that the Committe 
prepare its own recommendations fo 
consideration by the Board. One of th 
principal problems is whether or not: 
person to be eligible for Honorary Men. 
bership should have had active particips 
tion in ASEE. It is conceivable that th 
Society might want to confer Honorary 
Membership on some outstanding individ 
ual who might not even be a member of 
the Society. The Executive Board fet 
that membership in ASKE should hes 
prerequisite and that responsible partic: 
pation in the Society should be givens 
great deal of weight, if not be made ar. 
quirement of eligibility. 


The Next Executive Board Meeting 


The next Executive Board meeting wil 
be held at the time of the Land Grant 
College Association meeting on Monday 
morning, November 15. 


Respectfully submitted, 
ArtTHUR BRONWELL, 
Secretary 
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Minutes of the General Council Meeting* 


A meeting of the General Council of 
the American Society for Engineering 
Education was held on October 27, 1954 
at 6:30 P.M. at the Hotel Alms in Cin- 
cinnati, Ohio. Those present included: 
N. W. Dougherty, President; W. L. Ever- 
itt, L. J. Lassalle, B. R. Teare, H. K. 
Work, Vice Presidents; A. B. Bronwell, 
Secretary; G. W. Farnham, Treasurer; 
(. A. Brown, W. L. Collins, R. H. Drift- 
mier, R. F. Kisenberg, L. EK. Grinter, F. 
F. Groseclose, K. L. Holderman, H. K. 
Justice, G. A. Marston, H. C. Messinger, 
R. 8. Paffenbarger, N. A. Parker, H. L. 
Rodes, L. A. Rose, T. Saville, R. H. 
Schoonover, R. J. Seeger, P. E. Soneson, 
L. E. Stout, N. D. Thomas, R. W. Van 
Houten, R. E. Vivian, K. F. Wendt, W. 
R. Woolrich; F. M. Dawson, C. W. Muh- 
lenbruch, J. C. Reed, (invited guests) ; 
M. E. Strohm. 


Report of the Secretary 


The Secretary reported that the plan- 
ning for the Annual Meeting was under- 
way and that the local committee at 
Pennsylvania State University has been 
organized and is making substantial 
progress. This will be the centennial 
year of Pennsylvania State University, 
and the Annual Meeting of ASEE will 
be one of the highlights of the activities 
of the University. The Executive Board 
has recommended that there be three 
General Sessions, scheduled for Tuesday, 
Wednesday and Thursday mornings. 
One of these will be a General Session of 
the Society, which will feature a welcom- 
ing address, the ASEE President’s ad- 
dress, a program dealing with the prog- 
tess of the humanistic-social research 
project, and a discussion of the final re- 
port on Evaluation of Engineering Ed- 
ueation. One of the General Sessions will 
deal with the subject “Research and En- 
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gineering Education.” The other General 
Session, sponsored by ECAC, will deal 
with some subject of widespread interest 
to the Society membership at large. 

A General Session will also be held on 
Monday afternoon at which time there 
will be reports on various principal proj- 
ects of the Society. Conferences of Di- 
visions and Committees will be scheduled 
concurrently with the Monday afternoon 
General Session. 

The Secretary stated that the Divisions 
of the Society had been urged to hold 
joint meetings wherever possible. 


Report of the Treasurer 


The Treasurer reported on the invest- 
ment of Society funds. This item is sum- 
marized in the minutes of the Executive 
Board meeting. 


Summer Institutes—1954 


Vice President Teare reported on the 
Summer Institute on Solid State Physics 
in Engineering Education which was held 
jointly by the University of Illinois and 
Carnegie Institute. Approximately 120 
people attended the Carnegie conference. 
This was highly successful and evoked 
widespread discussion on educational as- 
pects of this rapidly developing field, 
particularly in the possibility of getting 
a more scientific basis for courses in ma- 
terials. The proceedings of this confer- 
ence will be published in book form by 
John Wiley and Sons. 

The Secretary reported on the Summer 
Institute on Nuclear Science in Engineer- 
ing Education, sponsored jointly by Co- 
lumbia University and Northwestern Uni- 
versity. He stated that the conference 
was attended by 110 people. This con- 


ference agreed with the Carnegie confer- 
ence in urging that courses in modern 


physics be offered either as elective or re- 
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quired courses in the engineering curric- 
ula. It also made certain recommenda- 
tions for treatment of nuclear science and 
nuclear engineering material. A report 
of this conference will be published in 
the Journal. The proceedings of the 
conference will be published either in 
book form or as a part of the JourNAL 
OF ENGINEERING EDUCATION, subsidized 
by funds available for the conference. 
The Society owes a deep debt of gratitude 
to the National Science Foundation for 
the financial support which it provided 
for these two Summer Institutes. The 
great success of these two Summer In- 
stitutes has pointed to a new kind of 
ASEE operation in exploring frontier 
areas for educational purposes. 


Proposals for Future Summer Institutes 
and Conferences 


Dr. Seeger, Chairman of the ASEE 
Physies Division, presented the recom- 
mendations of a Sub-Committee consist- 
ing of G. G. Brown, A. B. Bronwell and 
himself, relating to Summer Institutes 
for the coming year. Four specific pro- 
posals were presented. One of these 
provides for a Summer Institute in Ther- 
modynamies to be sponsored jointly by 
Purdue University and Pennsylvania 
State University. This Summer Institute 
will deal with the different viewpoints on 
the subject of Thermodynamics, as held 
by physicists, chemists, chemical engi- 
neers and mechanical engineers. The 
General Council approved this Summer 
Institute proposal and also the request 
for funds from the National Science 
Foundation. 

The second proposal was for a confer- 
ence on the integration and correlation of 
subject matter in mechanics sequences in 
the engineering curricula. This would in- 
clude re-evaluation of the instructional 
material in the physics and engineering 
courses. It was proposed that this Sum- 
mer Institute be held at New York Uni- 
versity. The conference would bring to- 
gether about 20 to 25 leading authorities 
in physics and engineering mechanics in- 
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struction. The results of the confereny 
would provide program material for ty 
Physies and Engineering Mechanics 
vision meetings at the ASEE Annu! 
Meeting at Pennsylvania State Unive) 
sity. The General Council approved thi) 
conference and recommended that Pn) 
fessor Singer, Chairman of the Engineg. 
ing Mechanics Division, serve as Chai. 
man of its Planning Committee. 1k 
proposal to solicit funds from the \ 
tional Science Foundation for travel «. 
penses of participants was approved. 

A proposal from Lehigh University } 
hold a similar conference on Electricij 
and Magnetism, bringing together leadiy 
educational authorities of this subject} 
discuss the integration and correlation ¢ 
instructional material in electricity a 
magnetism sequences, as taught in phy 
ies and engineering courses, was also 
proved, and permission was granted ti 
seek funds from the National Scient 
Foundation. 

The ad Hoc Committee considering th 
Summer Institute Proposals also recon- 
mended that a Summer Institute be heli 
sometime during 1956 dealing with » 
pects of “Theoretical Engineering.” Thi 
conference would explore  advanel 
mathematical methods used in variow 
fields of engineering and physics in a 
attempt to develop unifying themes ani 


methods of approach which will stresj i 


the similarities in mathematical methods 
The Council recommended that the Seer 
tary approach Dr. Lindvall at Califor 
nia Institute of Technology to determin 
whether or not he would be interested i 
serving as Chairman of the Plannig 
Committee to prepare a proposal. It wa 
suggested that the closed session might k 
held at California Institute of Technology 
and the open session at the University d 
Michigan. 


Humanistic-Social Research Project 


The progress of the Humanistic-Soei 
Research Project was reviewed. The fiel 
committee is now investigating humatit 
tie-social courses and instructional met 
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ods in engineering colleges throughout the 


' country. The director of the project, Dr. 


George Gullette, is making a tour of the 
country to examine in detail some of the 
more successful projects. This material 
will be presented to the Humanistic- 
Social Committee for their analysis. This 
Committee will add its own recommenda- 
tions of profitable avenues of experimen- 
tation. Dr. Edwin S. Burdell is Chair- 
man of the Humanistic-Social Research 
Committee. 


Evaluation of Engineering Education 


Dr. Grinter, Chairman of the Commit- 
tee on Evaluation of Engineering Educa- 
tion, reported that the Interim Report 
had been very favorably received by ed- 
ucators and industrial people alike and 
that over 8000 copies have been sold dur- 
ing the five months since the Annual 
Meeting. This report has been of great 
help to the ECPD Committee on Educa- 
tion in their their accreditation policies. 
The General Electric Company sent out 
approximately 500 copies to leaders in 
industry. The industrial comments will 
be reviewed by the Evaluation Committee. 

Dr. Grinter mentioned that the civil en- 
gineers, in general, were most critical of 
the report, insisting that young engineer- 
ing graduates should be educated in such 
a way as to be able to earn their way dur- 
ing the first year in industry. This would 
require a considerably greater emphasis 
on the practice of engineering than is rec- 
ommended in the Interim Report. 

Dr. Grinter mentioned that comments 
received indicated that considerably more 
attention should be devoted in the report 
to the humanistic-social portion of the 
curricula and also to graduate study. 
While these are being undertaken as sep- 
arate studies of the Society, still it was 
felt that the Committee on Evaluation of 
Engineering Education should express its 
own views in these areas. The Evalua- 
tion Committee will meet at the Land 
Grant College Association meeting in No- 
vember. A meeting of the full committee 
will probably be held during the month 
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of January or February to complete the 
recommendations for the final report. 


EUSEC 


Dean Saville reported that the second 
international conference of European na- 
tions, U.S. and Canada dealing with en- 
gineering education in Switzerland met 
in September. This conference known as 
EUSEC brought together a wide diver- 
sity of viewpoints. Dr. Grinter reported 
that the Interim Report on Evaluation of 
Engineering Education had evoked great 
interest among the delegates present at 
the conference. He also recommended 
that invitations be sent to all of the dele- 
gates of the EUSEC Conference to at- 
tend the ASEE Annual Meeting at Penn- 
sylvania State University in June, 1955. 


Graduate Study Project 


This item is summarized in the minutes 
of the Executive Board. 


Curricular Specializations 


A suggestion has been made that the 
Society make a comprehensive study of 
curricular specializations in engineering 
education. This study would examine 
from a fresh point of view the structure 
of engineering curricula and particularly 
the advantages and disadvantages of re- 
taining the present curricular specializa- 
tions of electrical, chemical, mechanical, 
and civil engineering. It would examine 
various means of achieving greater unity 
in engineering education and explore the 
advantages and disadvantages of each. 
The desirability of such a project had 
been studied previously by the Executive 
Board and the Board recommended that 
an ad hoe committee be appointed to look 
into the matter. Since the ad hoe Com- 
mittee met after the Council Meeting, a 
specifie proposal was not available, but 
it will be referred to the Council at a 
future meeting. 


Learning Aids Bulletin 


Professor Carl Muhlenbruch presented 
a printer’s model of the Learning Aids 
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Bulletin, which will be available about the 
end of December. He stated that over 
5000 visual aids were reviewed and that 
the bulletin describes 290 aids which the 
reviewing committees regarded as the best 
available for engineering educational pur- 
poses. The cost for the first 1000 bulle- 
tins will be $2.50 each. Inasmuch as the 
Committee has a reserve fund, collected 
from industry, to subsidize the initial 
printing, it was recommended that the 
price be set at $1.00 each. It was also 
recommended that 2000 copies be ordered 
in the initial printing. 


Reports of Vice Presidents 


Vice President H. K. Work reported 
that the ECRC will publish its Directory 
and Review of Current Research again 
this year and that it is also planning a 
publication of a compilation of papers 
on the general subject of Creativity in 
Research. The ECRC is providing help- 
ful service to Directors of Research and 
Deans on the policy relationships between 
colleges and government in government 
sponsored research. A recent study on 
remuneration policies in research will be 
published in a forthcoming issue of the 
Journal. Dr. Renato Contini of New 
York University has been appointed See- 
retary of ECRC. 

Vice President W. L. Everitt stated 
that the ECAC Executive Committee will 
meet during the Land Grant College As- 
sociation meeting in November and there- 


fore no plans have been drawn up for the 


forthcoming year. However, the various 
committees of ECAC including Man- 
power, International Relations, Selection 
and Guidance, and Secondary Schools are 
still active in various studies. 

Vice Presidents Teare and Lassalle re- 
ported respectively on the Section activi- 
ties and activities of Divisions and Com- 
mittees. Most of these items are sum- 
marized elsewhere in the minutes. 


Engineers’ Joint Council 


Dean Thorndike Saville, the ASER 
representative on EJC and President of 
EJC, reported on the current activitig 
of EJC. He mentioned that a number 
of amendments to the EJC Constitution 
and By-Laws had been proposed in order 
to strengthen the organizational structur 
of EJC. One of these would enlarge the 
pool from which the nominating commit. 
tee of EJC could select its officers. This 
is essential in order to get the strongest 
possible people to serve as officers of 
EJC. 

He reported that EJC is forging ahead 
in many of its important areas of inves. 
tigation and that channels had been st 
up to disseminate information on whit 
EJC is doing, so that the members of the 
constituent societies would be better in- 
formed. He mentioned that EJC wil 
hold a symposium on nuclear engineering 
in the summer of 1955. This will bea 
collaboration of all of the constituent en- 
gineering societies, pooling their various 
papers in this field. 


Life Membership 


The General Council voted life men- 
bership for the following candidates who 
meet all the qualifications for member- 
ship in ASEE: 

Allen, Chester 

Christie, A. G. 

Daniels, Joseph 

Dolve, R. M. 

Hastings, Hudson B. 

Lohr, William S. 

Lovell, A. H. 

Rhodes, Sam R. 

Savant, D. P. 

Setchell, John E. 

Trowbridge, D. S. 

Turnbull, Wm. D. 

White, A. E. 


Respectfully submitted, 
ARTHUR BRONWELL, 
Secretary 
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CoNTRIBUTIONS TO ENGINEERING EDUCATION 
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T. T. AAKHUS, Chairman 
University of Nebraska 


P. SKAMSER, Secretary-Treasurer 
Michigan State College 


E. Street, Vice Chairman 
A & M College of Texas 


IRWIN WLADAVER, Editor of 
the T-Square Page 
New York University 


How Important is Graphics to the Practicing Engineer? 
By O. W. POTTER 


Professor of Drawing and Descriptive Geometry, University of Minnesota 


There has been a general trend in recent 
years to reduce the amount of drawing 
(graphics) in the engineering undergrad- 
uate curriculum. This has brought up 
many questions, such as: Is this a good 
thing for the overall training of the engi- 
neer? How far is this trend going to go? 
What does industry think about this? 
How does the practicing engineer feel 
about this? 

I have been a practicing engineer and 
teacher for 39 years and I believe that 
drawing is important in the training of 
the engineer, and I also think that the 
proper place to teach it is in our engineer- 
ing colleges with graduate engineers for 
teachers. 

This past year I have been on sabbatical 
leave from the University of Minnesota 
making a study of the importance of 
graphies in the engineering profession. I 
have travelled around the country visiting 
engineering schools, industrial plants, and 
talking with many practicing engineers. 
Hundreds of questionnaires have been 
spread around the country with reference 
tothis problem. The following quotations 
should be of interest to all in the engineer- 
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ing field. These come from practicing 
engineers of all ages, they are graduates 
of many different schools, come from 
many fields of engineering, all types of in- 
dustry, and from all parts of the country. 
These were all received in 1953 or 1954. 


Consulting Engineer, North Carolina. 
“Impress on students the necessity of 
every engineer possessing the ability to 
make a clear concise drawing.” 

Consulting Engineer, Minnesota. 
“Drawings are becoming increasingly 
more important.” 

Chief Products Engineer, Manufactur- 

ing Co., Ohio. 
“Knock the silly idea out of the under- 
graduate that he is too good to be a drafts- 
man, and that he will never need drawing.” 

Administrative Engineer, Aircraft Co., 

New Jersey. 
“Creative design along with fundamental 
training in the principles of graphics 
should be given more emphasis.” 

Chief Mechanical Engineer, Steel Cast- 

ing Co., Ohio. 
“Drawings are at all times indispensable 
in engineering practice.” 
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Chemical Engineer, Coke Manufactur- 
ing Co., Penn. 
“Drawings are more important now than 
in former years.” 


Assistant Chief Engineer, Filtration 


Plant, Iowa. 
“Stress that drafting is an important part 
of engineering; good designing engineers 
are in great demand. The fact that the 
drafting ability of many young engineers 
is not up to par is probably the main rea- 
son why they avoid drafting work.” 
Project Engineer, Manufacturing Co., 
Michigan. 
“Drawings are more important now than 
in former years.” 
Chief Construction Engineer, General 
Contractors, Michigan. 
“Drawings are of prime importance to all 
engineers.” 
Laboratory Supervisor, Public Utility, 
Michigan. 
“Drawing is one of the basic tools of the 
engineer. It would be desirable to include 
some drawing in the senior year of the 
undergraduate course where the student 
could refresh his memory and techniques 
and apply what has been learned in 
mathematics, mechanics, and the special- 
ized courses in his field.” 
Vie Pres., Consulting Engineers, Wis- 
consin. 
“Drawings are extremely important and 
always will be.” 
Consulting Engineer, Virginia. 
“Judging by our experience with recent 
young engineering graduates, there has 


been a decrease in emphasis on drawing . 


in colleges. They have failed to recognize 
that the ability to prepare a clear drawing 
or read one is the tool of the engineer, and 
therefore a prerequisite to real success in 
that field, especially in design.” 
Structural Engineer, South Carolina. 
“Drawing is absolutely indispensable to 
the practicing structural engineer.” 
Director of Research, Manufacturing 
Co., Mass. 
“Drawing is so important as to demand 
the highest caliber of person for a 
teacher.” 
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Sales Engineer, Manufacturing (Co, 
Washington. 
“It is my opinion that Engineering Dray. 
ing is one of the most important and use. 
ful courses that an engineer takes.” 
Design Supervisor, Manufacturing (Co, 
New York. 
“Engineers do make freehand sketches in 
both orthographic and pictorial form, 
They should know standards, specifica. 
tions, shop practice, and descriptive geon- 
etry so they can supervise the detail 
draftsman.” 
Mechanical Engineer, Water Depart. 
ment of large city. 
“Drawings are more important now than 
formerly.” 
Senior Civil Engineer, Consulting Fir, 
Texas. 
“More actual drawing is needed.” 
Vice Pres. and Chief Engineer, Public 
Utility, Alabama. 
“Cannot overemphasize the importance of 
drawing in the undergraduate program.” 


Assist. Section Mgr., Manufacturing. 


Co., Indiana. 
“Some engineering students seem to be 
given the impression in college that design 
drafting is a low level assignment. In 
my opinion, creative design as expressed 
in a drawing is as high a type of engineer- 
ing as any.” 
Mechanical Engineer, Manufacturing 
Co., New York. 
“Drawings are more important than for- 
merly. Drawings are more complicated 
than formerly, better drafting is needed.” 
Engineer of Maps and Plans, Highway 
Department, Conn. 
“Tt is a fact that we have to spend many 
hours teaching engineering graduates the 
simple fundamentals of neat draftsman- 
ship directly after they leave the Univer- 
sity.” 
Engineer, 
Jersey. 
“Do not reduce the time allotted to draw- 
ing. Teach more descriptive geometry.” 
Electrical Engineer, Laboratory Super- 
visor, Manufacturing Co., Michigan. 
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“Include some drawing in the later part 
of the engineering course. Stress free- 
hand sketching and lettering.” 
Electrical Engineer, Airplane Mfg. Co., 
New Jersey. 
“Don’t lessen the amount of drawing. 
Creative design and fundamental training 
of principles should be stressed more.” 
Flight Test Engineer, Aircraft Co., 
California. 
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“Give more stress to assembly and detail 
drawings.” 

Consultant, Air Research Laboratory, 

Colorado. 

“Dimensioning, detail and assembly draw- 
ing should be stressed more.” 

Designer, Chemical Co., Delaware. 
“More drawing would be desirable.” 


Names of individuals and companies will 
be furnished on request. 
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In the News 


A new plan to provide additional finan- 


cial assistance for American colleges and 
universities through direct grants of 
funds was announced by trustees of the 
General Electric Educational and Char- 
itable Fund. The new plan, known as 
the Corporate Alumnus Program, became 
effective January 1. It is the intent 
within limits of the plan that gifts will 
be made from the fund in amounts equal 
to those made by G-E employed alumni 
during 1955. In announcing the plan, 
Philip D. Reed, Chairman of the G-E 
Board of Directors and chairman of the 
Fund’s trustees, said the plan “is thought 
to be unique in business-education circles 
because it provides for joint participation 
in the giving program by individual em- 
ployees who are college graduates, and 
by the Educational Fund.” 

Mr. Reed estimated the company em- 
ploys some 23,000 college graduates with 
earned degrees from more than 540 U. S. 
colleges and universities. He said con- 
tributions of any such college graduate, 
up to $1,000 within the year, will be 
eligible for contributions from the Fund. 

The plan further stipulates that con- 
tributing employees must have at least a 
year’s service with the General Electric 
Company; the contributions must be an 
actual gift and not merely a pledge; and 
it must be made to an accredited U. S. 
college or university of which the con- 
tributor is an earned degree holder. Mr. 
Reed said the trustees will consider at the 
end of 1955 whether the program should 
be extended, and whether experience has 
indicated changes that might improve it. 

The Corporate Alumnus Program was 
described by Mr. Reed as “frankly an 
experiment, arrived at after long consid- 
eration of the whole subject of business 
support for higher education.” The 
trustees of the General Electric Educa- 
tional and Charitable Fund, he explained, 
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are strongly convinced that one of the 
greatest untapped sources of continuing 
support for higher education lies in regu. 
lar contributions by alumni. With the 
backing and cooperation of the General 
Electric Company, the trustees decided 
that a “corporate alumnus” program, 
with its provisions for joint action by 
the alumni and the fund, would do the 
most to stimulate colleges and universi- 
ties to develop their own alumni-giving 
programs and thereby help themselves, 

“Tt is clear that the one who profits 
most from education is the individual 
graduate, but undeniably the benefits are 
shared by the organizations with which 
he is associated,” Mr. Reed said. Hovw- 
ever, he explained, “in almost every in- 
stance, the real cost of a college education 


was not covered by the tuition paid— | 


usually not more than half of it, in fact. 
It seems appropriate and fair, therefore, 
that both the individual and the organi- 
zation with which he has allied himself 
should undertake some measure of sup- 
port for the colleges and universities 
which play so important a role in Ameri- 
ean life and progress so that others can 
participate in those benefits.” 

Continuing, Mr. Reed said, “this propo- 
sition is especially challenging right now, 
_when institutions of higher education are 
facing higher costs, increased enrollments, 
and greater demands for educated man- 
power on the part of industry, science, 
the professions and government. Their 
problem is complicated by inadequate or 
outmoded facilities in many cases, and by 
overworked teaching staffs which are al- 
most always underpaid.” 

The G-E board chairman said “it is the 
hope that other companies may find in 
this idea an appropriate pattern for in- 
corporation in the educational programs 
in which they are interested.” 


ie JouRNAL OF ENGINEERING EpucaTION, JAN., 1955 


0: 
si 
F 
: AR} 
Cc 
J 
Bar 
P 
BAR 
0! 
B 
BIs 
g 
: L 
G 
A 
hh 
C 
Bot 
ti 
sé 
H 
BRE 
N 
C 
By: 
Cin 
C 
‘ D 
B 
Cox 
C 
M 
n 


yne of the 
continuing 
es in regu- 
With the 
he General 
es decided 
program, 
action by 
uld do the 
d universi- 
imni-giving 
themselves, 
vho profits 
individual 
yenefits are 
vith which 
uid. Hovw- 
| every in- 
2 education 


ion paid— | 


it, in faet. 
, therefore, 
the organi- 
ed himself 
re of sup- 
universities 
Ameri- 
others can 


this propo- 
right now, 
neation are 
nrollments, 
cated man- 
ry, science, 
nt. Their 
dequate or 
ses, and by 
ich are al- 


d “it is the 
ay find in 
arn for in- 
| programs 


JAN., 1955 


Aneas, WILLIAM M., Chairman, Department 
of Civil Engineering, Princeton Univer- 
sity, Princeton, N. J. Philip Kissan, 
F. A. Heacock. 

ARMENAKAS, ANTHONY E., Lecturer in 
Civil Engineering, City College of New 
York, New York, N. Y. H. G. Lorsch, 
J. R. Steven. 

BAREUTHER, CHARLES A., Head of Physics 


Department, Drexel Evening College, 
Philadelphia, Pa. K. W. Riddle, W. J. 
Stevens. 


BARTLETT, ALBERT A., Assistant Professor 
of Physics, University of Colorado, 
Boulder, Colo. L. G. Tulin, C. L. Eckel. 

BISCHOFF, FREDERICK B., Instructor in En- 
gineering, Lowell Technological Institute, 
Lowell, Mass. Milton Hindle, M. E. 
Gelinas. 

BISPLIAGHOFF, RAYMOND L., Professor of 
Aeronautical Engineering, Massachusetts 
Institute of Technology, Cambridge, Mass. 
C. 8. Draper, J. A. Hrones. 

Botinc, RonALD W., Instructor in Indus- 
trial Engineering, University of Tennes- 
see, Knoxville, Tenn. R. M. LaForge, 
H. P. Emerson. 

BRENNER, EGon, Lecturer in Electrical En- 
gineering, The City College of New York, 
New York, N. Y. Vincent Deltoro, G. J. 
Clemens. 

Byers, RoLAND O., Assistant Professor of 
Civil Engineering, University of Idaho, 
Moscow, Idaho. M. L. Jackson, L. B. 
Craine. 

CLirrorD, Peter C., Instructor in Building 
Construction, New York State University, 
Agricultural and Technological Institute, 
Delhi, N. Y. F. E. Almstead, W. H. 
Branch. 

CLutzE, VERNON G., Instructor in Machine 
Shop and Mechanical Drawing, Hudson 
Valley Technical Institute, Troy, N. Y. 
0. V. Guenther, J. L. DeLee. 

Cotes, Henry L., Head, Department of 
Chemistry and Chemical Engineering, 
Michigan College of Mining and Tech- 
nology, Houghton, Mich. R. F. Makens, 
M. W. Bredekamp. 


New Members 


DaascuH, Harry L., Professor and Head of 
Mechanical Engineering Department, Col- 
orado A. & M. College, Ft. Collins, Colo. 
D. N. Zwiep, H. B. Mummert. 

Datsko, JOSEPH, Assistant Professor of 
Production Engineering, University of 
Michigan, Ann Arbor, Mich. K. E. H. 
Moltrecht, W. C. Truckenmiller. 

EpMonpson, JAY N., Professor of Industrial 
Engineering, The Ohio State University, 
Columbus, Ohio. H. D. Moore, G. B. 
Carson. 

EsHerR, FREDERICK N., Assistant Professor 
of Engineering, Pennsylvania State Uni- 
versity, State College, Pa. K. L. Holder- 
man, V. E. Neilly. 

Fenster, Saunt K., Lecturer in Mechanical 
Engineering, City College of New York, 
New York, N. Y. H. A. Rothbart, S. J. 
Tracy. 

Futton, Paut F., Associate Professor of 
Petroleum Engineering, University of 
Pittsburgh, Pittsburgh, Pa. H. G. Botset, 
W. R. Turkes. 

GoopsPEED, Henry S., JR., Instructor in 
Mechanics, Lafayette College, Easton, Pa. 
W. R. Ferrante, W. G. MeLean. 

GROEN, JOSEPH M., Instructor in Mechanics, 
Missouri School of Mines, Rolla, Mo. R. 
F. Davidson, R. A. Schaefer. 

Hate, Harry W., Associate Professor of 
Electrical Engineering, Purdue Univer- 
sity, Lafayette, Indiana. G. V. Mueller, 
L. E. Beck. 

HALLER, Kurt, Instructor in Physics, New- 
ark College of Engineering, Newark, N. J. 
M. R. Weller, T. J. Blisard. 

Hickey, WILLIAM A., Dean of Engineering, 
Detroit Institute of Technology, Detroit, 
Mich. E. J. Taylor, P. H. Black. 

HIttery, ARCHIE V., Instructor in Civil 
Engineering, Ohio Northern University, 
Ada, Ohio. A. D. Taylor, L. H. Archer. 

HurrMan, Howarp L., Instructor in In- 
dustrial Engineering, Montana State Col- 
lege, Bozeman, Montana. E. W. Schill- 
ing, S. A. Whitt. 

Hunt, Witu1aM T., Jr., Assistant Professor 
of Electrical Engineering, City College of 


473 Journat or ENGINEERING EpucaTION, JAN., 1955 


474 NEW MEMBERS 


New York, New York, N. Y. H. B. 
Hansteen. 

Keim, Paut F., Professor of Civil Engineer- 
ing, University of California, Berkeley, 
Calif. A. S. Chase, Bruce Jameyson. 

KNOWLTON, CHARLES F., Lecturer in Engi- 
neering, University of California, Los 
Angeles, Calif. C. M. Duke, P. F. 
O’Brien, 

LEHMAN, FREDERICK G., Assistant Professor 
in Civil Engineering, Newark College of 
Engineering, Newark, N. J. W. S. La- 
Londe, Jr., J. M. Robbins. 

LEVINE, Martin, Instructor in Electrical 
Engineering, Pennsylvania State Univer- 
sity, State College, Pa. K. L. Holderman, 
V. E. Neilly. 

LIEBERMAN, GERALD J., Assistant Professor 
of Statistics and Industrial Engineering, 
Stanford University, Stanford, Calif. B. 
M. Green, E. L. Grant. 

LoRELL, WILLIAM W., Lecturer in Civil En- 
gineering, City College of New York, 
New York, N. Y. H. G. Lorsch, J. R. 
Steven. 

Maenusson, Luoyp R., Instructor in Gen- 
eral Engineering, Purdue University, 
Lafayette, Ind. K. E. Botkin, H. C. 
Thompson. 

MAHONE, LESLIE W., Associate Professor 
of Civil Engineering, University of Ar- 
kansas, Fayetteville, Ark. L. R. Heiple, 
G. F. Branigan. 

McCutiocH, Frank W., Manager—Employ- 
ment and College Relations—Corporate 
Staff, Radio Corporation of America, 
Camden, N. J. B. R. Teare, Jr., J. W. 
Graham. 

McGraw, JAMES L., Instructor in Technical 
Institute, University of Dayton, Dayton, 
Ohio. D. C. Metz, A. J. Morgan. 

McGuirk, DonatD R., College Employment 
Coordinator, New York Telephone Com- 
pany, New York, N. Y. D. 8. Bridgman, 
W. E. Foltz. 

MENTZ, S., Instructor, Department 
of Engineering, Purdue University, La- 
fayette, Ind. W. J. Luzadder, J. H. 
Porsch. 

MERWIN, JOHN E., Instructor in Civil En- 
gineering, The Rice Institute, Houston, 
Texas. J. R. Sims, L. B. Ryon. 

MIDDENDORF, WILLIAM H. H., Assistant Pro- 
fessor of Electrical Engineering, Univer- 


sity of Cincinnati, Ohio. H. K. Justice 
W. E. Restemeyer. 


MILBANK, REGINALD V., Professor ani! 
Chairman of Civil Engineering, Univer 


sity of Vermont, Burlington, Vt. S. ¢ 
Knight, Jr., E. R. McKee. 

NEWcoMB, BRADLEY L., Assistant Profesgo 
of Mechanical Engineering, University of 
Connecticut, Storrs, Conn. 

O’DELL, CHARLES W., Lecturer in Gener 
Engineering, University of Southern Cali 
fornia, Los Angeles, Calif. G. T. Harnes, 
R. E. Vivian. 

Roserts, Davip G., Instructor in Produ¢ 
Engineering, General Motors Institute 
Flint, Mich. H. M. Dent, C. L. Tutt, hr 

RUEVE, STEPHEN J., Regent of the Colle 
of Engineering and Professor of Philos. 
phy, Marquette University, Milwauke, 
Wis. R. J. Panlener, J. E. Matar. 

SAVANT, CLEMENT J., JR., Associate Pro 
fessor of Electrical Engineering, Univer 
sity of Southern California, Los Angele, 
Calif. G. T. Harness, R. E. Vivian. 

Sxoran, THomAs E., Instructor in Engi. 
neering Graphics, Purdue University, 
Lafayette, Indiana. W. J. Luzadder, K. 
E. Botkin. 


Sommers, B. Kuare, Head of Division of 


Building Construction, New York State 
University, Agricultural and Technologi 
cal Institute, Delhi, N. Y. F. E. Alm 
stead, W. H. Branch. 

TUMEINSKI, RONALD F., Instructor in Chem: 
ical Engineering, Lafayette College, Eas- 
ton, Pa. E.L. MeMillen, Z. D. Jastrzbski. 

VANDERRYN, JACK, Graduate Assistant in 
Chemistry, Lehigh University, Bethlehem, 
Pa. G. J. Christensen, E. K. Muhlhansen. 

Van Ham, Louis A., Head of Drafting De 
partment, Boston Technical High School, 
Boston, Mass. E. H. Temple, William 
Bettencourt. 

WAKELAND, Howarp L., Assistant Dean, 
College of Engineering, University of Il 
linois, Urbana, Ill. W. E. Miller, 8. 
Pierce. 

WALSH, EpWwArRD J., Executive Director, 
Foundry Educational Foundation, Cleve 
land, Ohio. C. J. Freund, G. K. Dreher. 

WEINLAND, Louis A., Assistant Professor 
of Chemistry, State University of New 
York, College of Ceramics, Alfred, N. Y. 
R. M. Campbell, W. J. Sutton. 


263 new members elected this year 
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this year 


Section 


Allegheny 


Illinois-Indiana 


Kansas-Nebraska 


Michigan 


Middle Atlantic 


Missouri-Arkansas 


National Capital 
Area 
New England 


North Midwest 


Ohio 


Pacific Northwest 
Pacific Southwest 


Rocky Mountain 


Southeast 


Southwest 


Upper New York 


Section Meetings 


Location of Meeting 
Bucknell University 


University of Notre 
Dame 


University of 
Nebraska 

Michigan State 
College 


Brooklyn Poly- 
technic Institute 

University of 
Missouri 


Catholic University 


Massachusetts Insti- 
tute of Technology 


Michigan College of 
M., and T. 


A.F. Inst. Wright 


University of Akron 
University of Idaho 


University of Cali- 
fornia, Berkeley 

Colorado A. & M. 
College 


University of 
Tennessee 


University of 
Oklahoma 
Cornell University 


Dates 
April, 1955 


May 21, 1955 


Oct. 22-23, 
1955 


May 17, 1955 


Dee. 4, 1954 


Chairman of Section 


W. D. Garman, 
Bucknell University 
G. E. Ellithorn, 
University of Notre 
Dame 
G. W. Bradshaw, 
University of Kansas 
C. C. Sigerfoos, 
Michigan State 
College 
H. N. Jenkins, 
Swarthmore College 


March 26, 1955 M. M. Jones, 


Oct. 5, 1954 


Oct. 9, 1954 


Oet. 8-9, 1954 


Sept. 17-18, 
1954 

May 7, 1955 

April 15-16, 
1955 


April 16, 1955 


April 14-16, 
1955 


April 8-9, 
1955 

Oct. 22-23, 
1954 


University of 
Missouri 

J. C. Michalowicz, 

Catholic University 

E. R. McKee, 

University of 
Vermont 

C. J. Pratt, 

Michigan College of 
M. and T. 

K. F. Sibila, 

University of Akron 


M. L. Jackson, 
University of Idaho 
B. M; Green, 
Stanford University 
D. F. Peterson, 
Colorado A. and M. 
College 
H. V. Flinsch, 
Mississippi State 
College 
V. L. Doughtie, 
University of Texas 
N. A. Christensen, 
Cornell University 


Members of the Society are welcome at all Section Meetings 
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Young Engineering Teachers’ Paper Contest 


RULES 


Eligibility : 
Awards: 


Presentation 
of Awards: 


Subject: 


Length of 
Paper: 

Submission of 
Entries: 


Judging: 


Members of ASEE who are not over 35 years of age (their 36th birthday 
must not be before June 1, 1955). : 
First prize $200—Second prize $100. 

Honorable mentions as determined by the Judging Committee. 

The awards are known as the ‘‘President’s Awards.’’ They will be pr 
sented to the recipients by the President of the Society at the Annu 
Banquet at Pennsylvania State University, June, 1955. 

Papers should deal with some constructive phase of improvement of engi 
neering education. Participants are encouraged to use their own judgmat 
in selecting appropriate subject matter. 

The following are suggestions of possible subjects: 


1. Professional development of the Young Engineering Teacher. 

2. How should the student be helped to learn to deal with situations thi 
are new to him, on his own initiative and with well-ordered profession 
thinking? 

3. To what extent should modern physics be included in the engineeriy 
curriculum and how should this be done? 

4. What areas of physics, chemistry, mathematics and biology not nov 
taught in engineering curricula are likely to be translated into sig 
nificant engineering practice in the next 25 years and how should this 
influence present curricula? 

5. To what extent and in what manner should undergraduate instructio 
acquaint the engineering student with the methods of research and with 
recent research developments in engineering and closely allied sciences! 

6. What should be taught of the art of engineering as contrasted with 
its science? 

7. What basic science, mathematics and communication principles ani 
skills can best be taught by separate department staffs and what par 
by integration into engineering courses? 

8. What can be done in college to prepare the young engineer to continu 
to learn after his formal education is ended? 

9. How should non-major courses in engineering such as electrical engi: 
neering for non-electricals be planned as to content and method? 


Not to exceed 2500 words. 


All entries should be submitted to the Chairman of the ASEE Section in 
which the member resides before March 1, 1955. Names and school affilix 
tions of Section Chairmen are published each month on the page in the 
Journal of Engineering Education designated ‘‘Section Meetings.’’ Papers 
submitted in the contest last year or in other contests are not eligible for 
this year’s contest. 

Each Section of ASEE will appoint a Judging Committee to select the 
best paper from the Section. This paper will be submitted to the ASEE 
Secretary before April 1, 1955. 


The winning papers from the various ASEE Sections will be submittel 
to a Final Judging Committee for the final selection. 
Here is an opportunity to gain national distinction. Good luck! 
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TION, Jan., 1955 


AMERICAN SOCIETY FOR ENGINEERING EDUCATION 


NOMINATION BLANK 


“ARTICLE XI, Section 3. (Election of Officers) By means of a form to be printed 
in The Journal of Engineering Education or in the preliminary program of the annual meet- 
ing, an opportunity shall be given to individual members of the Society to submit names of 
persons to be considered for said officers. 
to the Secretary of the Society not less than sixty (60) days prior to the annual meeting ; and 
the Secretary shall submit the suggested names to all members of the Nominating Committee.” 


These names, on the form provided, shall be sent 


In order to make the election of officers of the Society as democratic as possible, 
members are urged to fill out the nomination form and return before April 1, 1955 
to the Secretary, A. B. Bronwell, Northwestern University, Evanston, IIlinois. 


I nominate the following members of the Society for officers: 


(In Charge of General and Regional Attiwitlee—eee years) 
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Sections and Branches 


The Winter Meeting of the Middle Atlantic Section of A.S.E.E. was held oa 


4, 1954 at the Polytechnic Institute of Brooklyn. 


The theme of the general meetings was the integration of the humanistic 
subjects into an engineering curricula. The speakers and their topics 
were : 


Dr. A. S. Adams, The Role of the Humanities in Engineering Edu- 
cation. 

Pres. E. S. Burdell, The Humanities and the Social Studies in the 
Engineering Curricula. 

Dr. J. G. Cavanna, The Humanities in Relation to Science and Engi- 
neering at the Polytechnic. 


Most of the afternoon was devoted to five group meetings with the 
following topics: 


A. How Shall Modern Scientific Developments Affect the Under- 
graduate Curricula? 
B. How the Old Timers Can Help the Younger Staff Members. 
; C. Should a Major Research Program, Financed by Industry, Be 
‘ Undertaken in the Power Field? 
D. Thesis? 
E. A Workshop for the Humanities and the Social Studies. 


Report of the Nominating Committee, Prof. G. B. Thom presented the 
following names: 


Professor C. C. Carr, Chairman, Pratt Institute. 
Mr. R. F. Bitner, Vice Chairman, Prentice-Hall, Inc. 
Dean D. L. Arm, Member of: Council, Univ. of Delaware. 


The above members were elected. 


478 JourRNAL oF ENGINEERING EpucaTION, JAN., 


1955 


I 
¢ 
: 
4 
| 
i 
¥ 
One 
tric: 
befo 
We 
2 man 
gine 
ate 
jobe 
: 


JOUR. ENG. ED.—January 1955 


ahead with General 


d the 


Coming years promise even more progress. 


One out of every five people at General Elec- 
tric owes his job to products G.E. didn’t make 


before 1945. And the future looks even brighter. 


We can see new and exciting possibilities in 
many different fields. Atomic energy, jet en- 
gines, electronics, silicones—all promise to cre- 
ate new products, new processes, and new 


jobs. 


N, Jan., 1955 


45,000 G-E people working on jobs created by new products 
since 1945 could almost fill Princeton’s Palmer Stadium. 


In 9 years, new products created G-E jobs 
for enough people to fill a football stadium 


As we see it at General Electric, America’s in- 
dustrial progress in a free economy is not only 
continuing, it’s rapidly accelerating. 


Progress 's Our Most Important Product _ 
GENERAL @ ELECTRIC 


Radio Relay station on route between Chicago, Ill., and Des Moines, Iowa. 
Every fifth or sixth relaying tower is a control station, where high-speed 
switching equipment enables a TV picture to skip out of a troubled channel 
and into a stand-by protection channel faster than the eye can wink. 


There’s no way to stop atmospheric 
changes that threaten television with 
“fade.” But, for TV that travels over 
Bell’s Radio Relay System, Bell Lab- 
oratories engineers have devised a way 
to sidestep Nature’s interference. 

When a fade threatens— usually be- 
fore the viewer is aware—an electronic 
watchman sends a warning signal back 
by wire to a control station perhaps 
200 miles away. 

An automatic switching mechanism 
promptly transfers the picture to a 


BELL TELEPHONE LABORATORIES 


IMPROVING TELEPHONE SERVICE FOR AMERICA PROVIDES CAREERS 
FOR CREATIVE MEN IN SCIENTIFIC AND TECHNICAL FIELDS, 


clear channel. The entire operation 
takes 1/500 of a second. When the 


fade ends, the picture is switched back § 


to the original channel. 


This is an important addition to the 


automatic alarm and maintenance sys- 
tem that guards Bell’s Long Distance 
network for television and telephone 
calls. It marks a new advance in Bell 
Laboratories’ microwave art, devel- 
oped to make your Long Distance tele- 
phone service, and your TV pictures, 
better each year. 
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hich Oscillator for You... 


hree decades ago, G-R was the first 

» make the Beat-Frequency Oscillator 
idely available for use by the engineer- 
ng profession. The basic RC Oscillator 
atent is also held, with 34 claims, by the 
Seneral Radio Company. Today, G-R 
hanufactures both Resistance-Capac- 
ance Oscillators and Beat-Frequency 
scillators . . . two RC instruments and 
pur BFO’s, each intended for reliable 
vice in one or more particular areas of 
pplication. 

You can see we’re not partial to either 
esign. It does seem though, that the 
pid acceptance of the RC generator over 
he last decade has led many to overlook 
he merits of the Beat-Frequency Oscil- 
tor. We feel it’s high time to review the 
bany basic advantages of this general- 

pose signal source. 

G-R Type 1304-B Beat-Frequency Oscillator . . . 
basic laboratory tool. Frequency range from 

0 to 40,000 cps — frequency-increment dial 
mits close adjustments of frequency, one 

leat a time —drift from cold start is less than 

cps in the first hour, is essentially complete 
htwo hours —distortion is minimum, less than 

% from 100 to 10,000 cyles, 0.5% at 50 
ycles, and no more than 1% above 10 kc— 
eter and calibrated output attenuator 


275 Massachusetts Avenue, Cambridge 39, Massachusetts, U.S.A. 


ADVANTAGES OF THE BEAT-FREQUENCY OSCILLATOR 


Rapid Coverage — one complete turn of the dial, adjusts frequency 
over the entire range; this very useful feature permits rapid frequency- 
response investigations on all types of equipment — because the RC 
oscillator does not provide sufficient frequency overlap when switching 
from band to band, measurements at dial extremes can be very incon- 
venient and time consuming. 

Constant Output Level Over Entire Range — an extremely important 
BFO characteristic which greatly facilitates frequency-response testing, 
eliminating need for constant adjustments — output level is not subject 
to discontinuities resulting from band switching as necessary with the 
RC oscillator. 

Good Stability — the internal BFo fixed and variable oscillators are 
similar in construction so that temperature changes and supply voltage 
variations affect both sections by the same amount and tend to cancel 
—at 1 ke, typical drift of the BFo from cold start is less than 10 cps; 
this is easily corrected with a simple zero adjustment so this potential 
error is reduced to essentially zero— a good RCo has about the same 
drift but no control for correction. 

Distortion Is Low — BFo waveform can be made almost entirely de- 
pendent on the waveform of its fixed-frequency source, which is easily 
kept free from distortion — representative distortion figures at 1000 
cycles are 0.5% for the BFo, 1% for the Rco. 

Long Term Calibration — accuracy of calibration of BFo depends upon 
the long-term stability of inductors rather than of resistors and is there- 
fore inherently more reliable — the BFo can also take advantage of the 
inherent stability resulting from a low L to C ratio. 

Logarithmic Frequency Control — the BFo has an outstanding advan- 
tage for audio-frequency testing; its frequency dial can be calibrated 
logarithmically over several decades — in the case of the G-R T 
1304-B, the dial drive can be connected directly to a recorder for the 
automatic recording of frequency response over a range of 20 to 20,000 
cps without range switching. The Rc oscillator usually requires three 
bands to cover this range. 

Much has been made of the low-frequency limitations of the 
Beat-Frequency Oscillator where the rc circuits are definitely 
superior. But, in fairness, it should be said that a similar prob- 
lem exists with the Rco since the tuning capacitor must operate 
above chassis potential, which may cause “lock in” at power- 
line frequencies and multiples thereof. 


1915-1955 


40 Years of Pioneering 


90 West Street NEW YORK 6 


8055 13th St., Silver Spring, Md. WASHINGTON, D.C. 
920 S. Michigan Avenue CHICAGO 5 


in Electronics 


1000 N. Seward Street LOS ANGELES 38 
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teach electricity...easily... 


inexpensively 


with CM. 
HITS 


Complete VISUAL-EXPERIMENT 

equipment with coordinated text 

2 for Junior High and High School 
instruction in... 


@ Electricity for Beginners 

@ Basic Electricity 

@ Advanced Electricity 

@ Electronic Components 

@ Electronic Circuits 

@ DC-AC Motors and Generators 


Used Successfully by Instructors with No Electrical Experience 


Students learn by see- Accompanying each 

ing or doing ... they ELECTRI-KIT is a fully 

validate electrical illustrated text-man- 
principles by constructing val written in clear non- 
their own operating assem- technical language. It organ- 
blies. Crow method permits : izes the course for the instruc- 
students with no mathemati- tor... relieves him of tedious, 
cal background to grasp the time-consuming preparation 
subject readily. and planning. 


Equipment is ready All parts are precision 


made and conform to 
highest engineering 
standards. They do the work 
of equipment which, if pur- 


for use immediately in 
conjunction with your 
present shop or science 


courses. No complicated wir- chased separately, would 
ing or installation problems cost many times as much, and 
ae + + + no floor space or floor they do it both safely and 
: load difficulties. accurately. 


FOR DETAILED BULLETINS ABOUT CROW ELECTRI-KITS WRITE 


CHOW CORPORATION 


Div. of Universal Scientific Co., Ime. © 336H, VINCENNES, INDIANA 
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Boeing offers graduates 


ENGINEERING 
CAREERS with a future 


When you counsel students, you want 
to guide them toward careers that 
offer opportunities for advancement, 
for varied experience and stability. 
Boeing fulfills all these requirements. 
For no industry approaches this one 
in offering young engineers such a 
wide range of experience, or such 
breadth of application—from pure re- 
search to production design, all going 
on simultaneously. 


STABILITY 

Boeing is in its 38th year. Its Engi- 
neering Division, which has grown 
practically continuously, now numbers 
over 6000, in contrast to a peak of 
3500 at the height of World War II. 
Aircraft development is such an in- 
tegral part of our national life that 
young engineers can enter it with full 
expectation of a rewarding, long-term 
career. While the Boeing Engineering 
Division is large, it is so organized 
that each engineer is an individual 
who stands out in proportion to his 
ability. 


BREADTH OF EXPERIENCE 

Boeing is constantly alert to new tech- 
niques and materials—and approaches 
them without limitations. Extensive 
sub-contracting and major procure- 
ment programs — requiring engi- 
neering coordination — afford var- 
ied experience and broad contacts 
and relationships. 


PRODUCTS 

Boeing produces C-97 military trans- 
ports, B-47 six-jet and B-52 eight-jet 
bombers. Through these fighter-fast 
jet bombers, Boeing has acquired an 
unmatched background in designing, 
building and flying multi-jet aircraft. 
It is the first American company to 
announce entry into the jet transport 


field. In addition, Boeing conducts a 
comprehensive guided missile pro- 
gram, research on nuclear-powered 
aircraft, and produces a revolutionary 
gas turbine. 


RESEARCH 

Boeing’s research facilities are unsur- 
passed in the industry. They include 
America’s only privately designed and 
owned trans-sonic wind tunnel, and 
acoustical, hydraulic, pneumatic, 
mechanical, electronics, vibration and 
physical research laboratories. 


OPENINGS 

Openings for graduates at Boeing lie 
in all branches of engineering, for work 
in aircraft designing, development, 
production, research and tooling. Also 
for servo-mechanism and electronics 
designers and analysts, and physicists 
and mathematicians. Boeing engi- 
neers work at engineering. The divi- 
sion is so organized that most draw- 
ings are made by draftsmen. 


LOCATION 

Boeing engineering activity is concen- 
trated at Seattle in the Pacific North- 
west and Wichita in the Midwest. In 
addition to skiing and mountain sports 
near Seattle, both communities offer 
fine fishing, hunting, golf, boating and 
other recreational opportunities. Both 
are fresh, modern cities with fine resi- 
dential and shopping districts, and 
schools of higher learning where en- 
gineers can study for advanced 
degrees. 


INFORMATION 

If you or any of your students would 
like additional information about en- 
gineering careers at Boeing, write to 
John C. Sanders, Staff Engineer- 
Personnel, Boeing Airplane Company, 
Seattle 14, Washington. 
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In a Career, just as in 
any journey, knowing 
when to make the right 
turn is of utmost importance. 
With 150 years of industrial 
leadership and achievement 
behind it and with a continued 
potential of stability and 
expansion ahead, the uniquely 
integrated du Pont Engineering 
Department offers your 
graduates excellent opportunities 
for individual growth 

and technical advancement. 


Consider seriously these 
vital factors and you will 
recognize the wisdom of 
recommending a turn in the 
direction of du Pont. 


STABILITY—74 plants and 
39 laboratories in 26 states; 
DIVERSITY—1200 du Pont products 

serve industry and the consumer; 
CHALLENGE—association with 

restless pioneering minds—vast 

: research programs that have 
developed miracles like nylon, 

“Orlon’”’ acrylic fiber, ‘‘Dacron’’ 

polyester fiber, neoprene 

chemical rubber, plastics; 
ADVANCEMENT—a living du Pont 
tradition that has seen engineers 

attain the majority of top executive 
positions in the company ; 

SECURITY—2 company benefits 

program, unique in industry for 

its comprehensive coverage. 


Further information about rewarding careers in du Pont 
may be obtained from our visiting campus representatives 


or from J. B. Moulton 


E. 1. duPont de Nemours & Co., Inc. 


Engineering Department 
Wilmington 98, Delaware 


Better Things For Better Living 
Through Chemistry 
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3RD EDITION—PaRT I 
STRENGTH OF MATERIALS 


ELEMENTARY THEORY AND PROBLEMS 


By STEPHEN TIMOSHENKO 


In preparing the Third Edition of this widely used and widely adopted 

k every effort was made on the part of the author to make it more 
complete and more didactic. These objectives have been accomplished 
by: (1) the addition of two important chapters, “Bending of Beams in a 
Plane Which is not a Plane of Symmetry” and “Curved Bars’’; (2) the 
inclusion of a considerable number of new problems; (3) the inser- 


tion of answers to many of the original problems; and (4) the 
addition of new material throughout the book. 

Derivations have been simplified as much as possible so that 
a student with the usual preparation in mathematics can read 
and understand the topics without undue difficulty. A mine 
feature of this book that contributes much to the interest of the 
reader is the large number of practical applications, including 
some important problems not usually found in a work of this 
kind. Hence, VOLUM E I covers thoroughly and authoritatively 
the material usually taken up in the required undergraduate 
course in the colleges and engineering schools, and affords a 
sound foundation for the more advanced courses. 

512 pages appro. 
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NEwW—3RD EDITION 
ELEMENTARY SURVEYING 


By W. H. RAYNER and M. O. SCHMIDT 


The new Third Edition of this widely used book, now under the 
co-authorship of two educators, maintains the same successful 
approach which distinguished the first two editions. It is primarily a 
text-book in which brevity of treatment, consistent with completeness 
and clarity, so essential to effective teaching, is a principal characteristic. 
Accordingly, it is free from extraneous reference material which confuses 
_ student as to what is important and what is 
not. 
Many field and office exercises of proven merit 
are included to economize the time and effort of 
the instructor. From its practical and didactic 
treatment this book reflects the authors’ varied 
experiences, just as the judicial selection of the 
proper topics for emphasis reflects the judgment 
of the many educators and practising engineers eae f 
consulted in the formulation of this 
425 pages approz. Sy 
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iNew THcGRAW-HILL Kooks 


WATER SUPPLY ENGINEERING. New Fifth Edition 


7 HAROLD E. BABBITT and —— J. DOLAND, University of Ilinois. 
cGraw-Hill Series in Civil Engineering. Ready in Ap 


This thorough revision of a well-known and comprehensive text and refer- 
ence book presents the latest information on accepted practices in the field 
of water works. It covers public as well as private, and industrial water 
supplies. It is the most complete book on the subject, containing all that 
is needed for a waterworks design from the incep of the project to its 
a its maintenance, and its operation, including current 
methods of water purification. 


ELEMENTARY PLANE SURVEYING. New Third Edition 
* creas E. Davrs, University of California, Berkeley. Ready in 


A combined text and field manual, noted for its concise yet comprehensive 
treatment of both theory and practice, its carefully chosen material, and 
its excellent forms of field notes. Ideal for shorter courses usually offered 
for non-civil engineering students, it presents all the more important and 
a used features of the subject, but at the same time avoids the 
—— problems. All material is completely revised and brought up 


PRINCIPLES AND PRACTICE OF ELECTRICAL ENGI- 
NEERING. New Seventh Edition 


By ALEXANDER GRAY, Cornell University, and G. A. WALLACE, McGill 

University. Ready in March 
A basic book on electrical engineering which offers a theoretical treat- 
ment based in every instance on fundamental principles. Figures have 
been redrawn and material rewritten to mod e the book and make it 
more thorough, more precise, and above all, more lucid. The subject 
matter may be summarized as follows: a brief review of those areas of 
electrical physics essential to an understanding of the generation, trans- 
mission and utilization of electrical power; a description and explanation 
of the operating principles of motors, transformers, batteries, meters, and 
ee to name a few; and a discussion of electric and magnetic 


CASE STUDIES IN INDUSTRIAL MANAGEMENT 


By JOSEPH M. Juran, Consul M ement Engineer, New York; 
and NORMAN N. BARISH, New York University. Ready in February 


A book of case studies for use as a supplement to all industrial organization 
and management texts. One entire company is presented to reveal 
clearly the interrelationships of the functions of the oranization as a whole. 
The problems relate to the company’s actual operations; the questions are 
based on a real company situation. 


Send for copies on approval 
McGRAW-HILL BOOK COMPANY, INC. 
330 West 42nd Street - New York 36, N. Y. 
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